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'7FTI— 

[PART 1—SECTION 1] 

[(T^T H5lld^ ^ W "^TTro ^ sftT '3^5RR |[RT ^ 

'»T^ 1wTf, ^«Tr 3fn^ sfk ^ TRfiq?r 

[NotiTications relating to Non-Statutory Rules, Regulations, Orders and Resolutions issued 
by the Ministries of the Government of India (other than the Ministry of Defence) and 

by the Supreme Court] 


11 2006 
Pm 

U 17011/04/2005-3TT^.'R^.T^-2--'R?ft^'^'^ftf^ 
2006 3iiql<i MRiMlPini 

^ Pm 'STpt v>iHc+,i<l ^ "sn t :— 

1. w ^ Mftun'M ^ mm R ^ ^ ^1# ftteff 

^ wn 3TT^ wi ^^ ■5!^ 

W 3T^ fq^ ^ 

^ ^ 3TK^ ^ Tf 

I !^ii<ir<4» ^ ^ ^ mm ^ 

'sm Mt -q^ ^ 'q^^ ^ -qf ti 

2. ^ ^ ^ -qjt -Sft 3RT8TT m 

^ "^K ®IK ^ ^<5^ 'q>t 31 ^hRi I ■q?' yRi«(’^ 1984 

^ ^ ^ 11 q? Mt 3RT fqsif q^ ^ 

jhI^oikI ^ qrt ^ 7 ^ 7 ipp, ^ 

3FqqT ^ qrq ^ I 

Siq-Hil 4)t yoni qe 

qqqrfq ^ sRiqi qrq r ^q|f ^i 

fOTit 1 ; qfq'3wftqqiTqft?q^f^qqrqT3Tfqqrqn^ 
"P q^^n: qft^ ^ % fit qf f^rqi ■qrqqr 
■ 3 ^ qqr 3Tqm qrqr m %qT ti 

■feqq) 2 ; aT^qqr^qRq^R^^^-^^^qiq^-sRl^ 
qjt q^ ^ ^3qf^ qn q^q qqr 1^ qiqjn I 

3 . "TTq "^Iqi 3qqtq q?^ qft^q ^ frqqf ^ qftfli ^-1 '4 

iqqff^ ^ ^ #TT I 

qt^ qft cntu 3fk WT 37FTtq ^ fqqfftci 1^ i 

4 . 3U71<C|K qr cTt :— 

(qr) qRd qq HIMRcH qr 
( 73 ) ^qm qf[ qqr qi 
(q) ^ qjt qq? qi 

(q) ^ Tiwqf ^ "qt w ^ 

q^T^^ 1 qnqct, 1962 ^q?^ qRfr3TTqqT^,qT 
qiT?ftq qiT "qt qRd "^qrl ^ 

q>t qrfqj^qH, qqf, qtcTqTT, qftfqqr, ^^li-si, 
TT^qq TT^ <mpRi, qcTi^, ifqqtfqqf ^ 

sraPtqft ^ PciqciH i H ^ qKcf mn ^ 1 

qr^ qqdqq (fa), (q), (q) sfR (^ q^ ^ sRpfq 3 tt% 
qi^ q^ftqqR ^ qra qKcr TRqR ^ qqr qrqqi qqpi-q^ 
3Tq?q "^tq! qif^^ t 

3u|]<c|k qjt ^ 'sqq qft^ ^ -qr qq^Tt t 

Iqq^ qR ^ qrqqi qqrq-qq qrqr qjqrr 37Tq?qq? ^ “^qqq 


fr^fqq qqnq w qrqrR ^ 's^ q^q^q "cf qjqqr qq^i-qq 
■qRtqj^l^qT^^qrq'^^qT qq^n tl 

5. (qr) q^ftqqq ^ sriq^qq? t RTqft 371 ^ q?^ 

2006 qjt 21 q^ ^ qf ■^, 30 q^ 

q ■^, sTqRpqqqJT 2 1976 ^ q?^ 

3fN; wscfl ^cqf, 1985 ^ qrq q^f i^tt "ft 1 

( 73 ) WK RiqfRcl aTfqq^rfq 371^ -p fqHfdRac! fi q ftfqi ^ 
^ -qr qq^cft t ;-- 

( 1 ) qfq q^qt^^qK, 3i^«j[^d qnfq qr 
■qqqiRr qJT qt srfW srf^ 5 M 1 

( 2 ) 37^ fq^ ^ qq qoftqqRt ^ qrq^ 
Tf 3TfWqq qtq q^ q^-qtiqqtqqr^ ^ 
1qiq sqr^pq qj) qr^ ^ qjq 1 

(3/) qnftqqj^ ^ qrq^ ■^, pSF^ 01 qqqp), 
1980 ^ 31 f^qicR, 1989 q^ q?t mP^ ^ 
qrqRqqqr qqr qj^qR ma ^ 
ftjqr % 37fqqjqq 5 q^ q^ I 

( 4 ) w^qq cb^qiRqj ^qrq^ 'Cf STfqqr 
^ srfliqr qtq q^ q^ qt fqt^ ^ 
•qiq qq^ 3TqqT 3mPq -mq ^ tI q^ 
qqpqi^ ^ ^krq, fqqr#q ^ qqr 's^ 
qfqqrqTq^q Iqjqq ^^1 

(5) fqq '^fqqj^* 3 t1t qrqt^R qr^r 

37Rr3>iftq[/37rM<=hid1q ^ qpTt^B qqq 
37fqqqfTqt'qf|q-^qieft^aT|, 2006 qjtqfq 
^■^5 q^ qft#w ^ t 3ik # : 
( 1 ) q^qrqR qi 3mqi ^ 3TmTT R q^Rq q 
i(m 37^ qJR^ ^ qjpfqqqr ^ TTqyqq q^ 
3)'l4^qq ^t, ^ ^ ypuildd t, !qH3)t 

2oo6'^TTqfq^^3T^ 
(2) qi ^ ^ ^ii'OR.'h 

37qqqT,qT (3) 37?i4qqi ^qnrqebi4^eKi^ 
t qq^ qiqqff ^ 37f«rq? ^ 37fqqr qfq ^ q^ I 

(6) sTTqrqqqqfpq qnftTn qrq arfqqrrf^'/ 

37<rM«*>ldl‘H q?qt?H qiqT STfqqqftqf ^ 
qq qrq^ -p, q?^ - 5 ^, 2006 qjt 

^fqq> ^qr^ 5 q4 q>t ■^qi «t)l yuRqq? 3TqRT 

qJ7 # t fqqqq qq^Jqqqr 5 q^ ^ 3TFt 

^ qsiqi qqr t qqr 1qq^ qrq^qqiqrq 
T^qr MHiq-qqqn^qnqrtl^'^ Rnfqcq <l«iffR 
^ 377^ ^737% t 37fk qqq ^ R 

Pqjij^ TR q i ci q pq ^ qft qRtTsr ^ q>7 h i g ^ 
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11 , 2006 ( 17 ^ 22 , 1927 ) 


I'm 1 — 73 ^ 1 


'ftfer "3^ chi4^^R 1%^ '^ifxi'ii, 

3ifKrwT5^i 

(7) -m m1R^ ^ 

■ - ■ -f>.V - N -_ _■ ^ ^_ ■■- ^ _r .. 

H 10 I 

li^^W 1 : ^«n ^ fRst 

<j*-hI';«^i< ^ fwT 5 (ii) 
^ 3FJT 7^ 3T?lfcI^ ^ ^Pistil, 

7T«iT ^ ^ 3qferer ^ ■^, •^5f#T, 

rT^IT ;fiiORcb Rl«h<ni<l o^f«Kl41 
^ 3 Ri 4^ 3TT^ <{lil ^|«|4I ^ 3Hnl4a "^t 'Jli^ 
^Tcft 31T^ ■rRtt-'^ 3TF?T ^ ‘'TT^ I 

2 : ^ ^zrteit "qr W 

WT-WT -qi: TTviw'^Rm (ftrte 

^ alR -q^ Tf - 5 ^; <i<JtJiK) fro, 1979 ^ 3T4tq 
'jjT^ '^Pi'=h ^ "ff "qR^iRici Rhqi '^iiqi %! 

3 : 3TTqRiqn^ chHlVH W^ 3TRjchlRql/3i<rqcbldlH 

^ «hHl^'N ■qRT 3if^«t3iR41 yfeci 
-m 3TR^^, ^ ■?^R ^ 3T^«r -q^ 

^cllJ^cKI "3^ 3q^eM fWT 5 (75)(5) ^ 

(6) ^ 3i4Rt 3iTg rRtt ^ ^ ^ ^ 

t3^ 4 : 3q^ikf fWT 5 (71) (7) ^ SRirfct 31Tg ^ ^ 
«iic(^< j^iiORob ^ 31^ 3u|l<ciK ^ fqgf^ 

"qr^ "qT: 7ft •Rrh tq^qr "sq iH+di t ^ 
(R7:qrR -qr ffTfiq^rr 3nfqqiKt, ^ 77 ^^ t, 

^ fqqfRci vik 1R<4> mtaFT ^ ^) tr^jr ^ 

vikIR'+i ^ 3T^ 3uii<cii<l cqt sTTqfer 

^3Tt/q^ ^ -Rn^ fq«rffRT wtftqr 7^ MqRRT 
Rnq^t •qft 31^1^3?! TJR qrRrT -ft I 

oqcR3!n ^ s^Tfcfil 3IT5 rRtt ^ felt 4t lT«lRf 

■ff ^ ^ ^ ■smjTiti 


tOTiTt 1 : ■3iRtci"^ri!f eqn 7:73^1 ^qif^ % siFftn ^ 
■3Rt cii(l<si qit <4]«t)t< «h),Mi 3ii4q’i qq 
■qR^q>^ ciiOoqfl ^f^^e^Ji|H/3^TR RT«qfiicH qf^SilT 

■qr Rqqr^ qfi^ ^ •qRm-'qq ^ t 3^R ^ 

-SRTf qRq^q ^ 1^ 37^q 7R-q cit i^ 
3^R -q fq1q,i< 1 

t3R^ 2 : 3 h 1<*^ I < Tlf 4t KqR T^ 1% ^R1 fcfiRl RTtm 

"SI^R ^ f^ TjI^R qft cTrRi 7^q> RR qR ^ 
3fR srrqRr ^ 3ifqf^ qR ^ 
qrq qR^ 7q srrqRT qft 3Rq 1^-qft^ 1^ 4t 
3qqR RT qRq?fq qR^ q>^ 375^1% qff ^ RlTRlt I 

6. 3H)<qi< ^ RTR RRq ^ ^ RT R^ tq^PT ^ 

f'rqftq %Rt fqvqTqsrraq 7 ^ rt rrr ^ 3ifRRrqq ^ TFRifqq 

RT fq^qfqRTPTR 37^^ 37RftR STfqfRRR, 1956 ^ 3 ^ 

3TRtq RiJfqRi^Mq ^ rr Rpft r^ 1^ 37 ^ rrr 
RTRT R^fTIPM T^R R^ fqlRuRT Ir^TH, R^RIRt 1r?R, R7TRR 
fR^, ^-fSRTFf, Rf^, qfeR, RTfeqqR 3|R RTR) 1 r?R Rq? 
fro ^ RTR Hldqi 3TR^ #7t Rlffq; 3TRRT ^ 1R?R 
RTM RT t^RPTR^ RR ■FTTW Rlf^l 

t3RRt 1 : t^3ui|<qKT5itf^i^qfi^i^^^tf^RTR 
RR^ Rf ^ RTt^ ^ RTR Rq^ t 

RTtSinqTeT qrt \Rqi 3-^ qff fqpft t, ^ RTtm 
*4 R^ ^ 3TT^qq RR TTRi^ ^i ttIr Rjt^ 
RTR^RRR 1^ 3T^ RTt^ ^ ^ ^ cit Rf Rt 

37T^-RR t ^IRT^ tl ■SlRlRRR q^t 7?^ R^ 
37^RT RTR eft R% IrPT RIRRT 

qq^ R%q^t3rqf^^RRfnRiRRTRRT37^R7tm 
q^t RTR RR^ qq RRIR R7^ q RR^ q>^ iTFRfq ^ 
RR RTRRTI qqq RRIR R^t^ ^ fpTfeq RTR ^ 
rItrtTR ^ 37TRR R7 37^ RTRT RR^ RT^ <i<-Hlqqi4 
^ 37Tqtq qfr 1R7R?T 37T^ RR ^ RTR TRgq RRqr 
■^l 


37TqTR RTR qrt Rf cTTThq w1q)K RRRT t ^ri«4>elVH RT 
•qjWlfq^ Pq^ldq ^ RRTR-RR RT' 



fR^RfRRT^ ^ RTJPR'cf RTfRqq^ ^ RRTfRR ^ RT 


RT^RfRRT RT 3Rqft RRRT^ Rtt^ RRIR-RR ^ I 


37Tg ^ 77RR RTtf 37^ RTRT^R ^ 75^7 c^u^cq]^ 

?rRR-RR, qRT -^37^^ 37fR^ RTRT R^tt 
3^ RRT 3q ^ RRIR TRIrTR R^ I 

375^^ ^ ^ RTR "tf 37 t 4 “^Ps^q^^J^H/y^cl’l RI^RfRRT 
Rd^R' ’ RRPR-RR RIRRM ^ 3RPfR 3R^ ^'cbPrMR) RRTR-RR 
TTftqf^ tl 


Pl'RUj] 2 ; ■^^RfTftRf^'ff'RRcTtRT'^STTqTR'^qTRtqRK 
RTt Rf RTt^ Tf Ri^ ^ rTR 77H •ROT t 
RT^3RjqR37^3ff R^ 37tqTqttR^% 

3R 3^R)RRR % 377 R t7^*7l37t gKl ^RlfpIR R^^ ^^731 
■RTt^ RT^ RR ^ tl fq^ ^ q^l ^71^ IR 3TT77 Tr 
3RqTt-RTI^ R% tl^ ^ 3TT^ qRRT 3f^ 
I 

7. 3n7t?Rr^ qj| 37P7tR ^ Rlf^ ^ fqRffel R^ 37R^ ttt 
tlRtl 

8. ^^qf^RF^^tt ^<q>lO tN^‘E|31iq>rWchRTttoq7: 
RRpRTtl fRT: ^ ■qr 37?Rlt tf^ tr RT qq4 RRlftq rr^rtM 

qft tf^ RTTt} RR Tt ■qr ^ eTTRT ^STRt ^ 377777 % ^ ^ ^ t 

■3^Rf7RRq (3i'JS<^Pt>q) R><'ll tlRTf^ PnPsid 





W\ I—1] 


29 


11, 2006 (Term 22, 1927) 


^ <=hlirf^z?/f^WT ^ 31t2T^ ^ ^ t -5^? 

M'O^ ^ IVm, ^ I 

<j*41<;qi(I'3fr *2?HT1I^ "3^ 1^41^1 

^ '3^ 'qftajr ^ 1^ 3Ti^ ■£[ ^ ^ 

tt^ "p; iHciai t ^ an^'cT’i irm ^tqlqia 

n»jqi T5fT «qiq| ^•3'1 <»j 1 'i<-Hl<qiO TSfn;^I 

9. ^ ^ ^ 3Tl^-3rm ^ wIchK 

‘^STf -i^chl MMOI ^Hiqai ^ 

1 

^Tft^ 3TT^ ^ ^ 3ufl<qR ^ 

■’71^ '^1^ MMni ^ "^7^ "^r^ ^ I "erf^^ ^ 

^^^,1wt37PEitn-^<i^ y^s^if^tsTSirf^rHnad'qf^^ 

emr "^n^rrmiK si’iPqn xmi "33^ f^^fRa 

■qi^ ^ ?i7ff ^ ^ m 37mifcT ^ ■*Tf^ 7!«n 

■?TT^im>R mO^ui ^ -q^ ijl ^ -if ^cHJMi T^Tqf‘*7cn q<n«l % 

Hfqai Tr^’^frTjTT'^ff ■3r(^f”?ft 3ii^Vi sm 

<j*+flqqi<) 'siiq.^n I 

10- l«Mst '3in<Mi^ 

^ -377^ TO 371^ ^ T7^ 3n7M-^ (^rifSf^^e STTxp 

^J-SHIJiIM) 

11. RfjTSt 3*-Hlqqi< 3iiqlM SKI PiMRiRan'^ITff^'f^ 
^ TOT TO ^ ■zn ^ ^ ^ ^ :— 

(1) Pt^-iRiRaa ^iM’fl <j*+flqqi'0 hiki 

^TO, S{zf(^ :— 

(^) '^-°hl*J;tl ^ HRttlq'*l 

(7I) TO^T5[^,-zn 

(^) 3ntl4)r^d ^ ^ ^ oqf^ ^ 

«j^«ihi^er 37TO -3^ ^ ^ 

•^,37TO 

(2) TO^^'q7t^^t, 37TO 

( 3 ) 1^ 3P7 ^37^ ^ •3^ ^ TOf TPR t, 3TTO 

(4) qicfl 'SHTM-'^■ZJTHHIUI-"^ H<:ga Rhq,^ Rn^ cT*^ 
■^fr fqqi^i TO t, 3TTO 

(5) 'T^'^^^q<Kioqf^^'^f^-«l ch^ Rjhni 

t, 3TTO 

(6) 'qft^ ^ l«7ttmRt ^ •^7^ Tf rdHrdPdd 

^ TO7| a7«7Kl^ :— 

C"^) oO^shl ^ WT-"^ "aRr tto '«ii>i,^i, 

(^) Tf 

^^[t'dH^tildTOT^TO, 

(^) 'qft^ ^ ^r^Tif^ TOn, •^n 


(7) ^ tiHq 'HH'iiq.3(7*iqi 

(8) mm, 

37TO 

(9) TOT ^o4qeU 1^1^ 'S^-^TTWiaTt ^ 

^TOPTT arro 373qg^ TO ^ ft 37m fulfil 

TORmI, 37TO 

(10 ) ski tn^^idd 
l^frmaTmi^TOR^ wtft^*^T7jm^ft, 
3TTO 

(11) ^ fkR nlqi^trt m Rf>73\ 37m "TOR 

'3TOmr m 37 * 7 ^ ^ 

sf4r^i f«t)H'Tjfj qi^i <t>i^ 37 m <JH«i»^''i ^if4r^i 4f><^'g^ 

m 37qr^ TO TOT TO ft; m 

(12) 'q^t^ 17^ tg aWldciK ^ 'snft ft 377^ ^ 

^i^^TER, m 

(13) 3M j<k1 W^ iR^f^d ^ 37TO I^Rlt ft TO7 ^ 

mTO^ ^ PdH 3ch^ l ^ ^ W 7 fa^ l ft, ft -TOTyC 
37iq77fTO 37fMtq (r*rHdd Mt^l^HiVIH) 

f, 'Stiqi Wi®7 ft "3^ t"* “ 

(3r) 37T%7 TO W'qTt^ Tt, I^TOT ^ ^rntrorc t, 

37%R35TOT3IT^7TO7f, 3fR37TO 

(71) 3^^ 37F77ft 3^ ^ 37TO l^rf^TO 37^*7 ^ 

1^:-- 

(1) 377%7TO^^^T^1qRft ft'qTt^ 

37?7^ ^ f^T^, 

(2) y<+KTO37m1 r+^i ftftsptt^ 

'SiMqf^a Rhqi Tjfr «<»»ai f, 3fR 

( R ) ■qf^ ^ ■R7TO ^ 37#T ^ ^ ft ft^ it ft ft 353^ 

W^S cF 3T^ 3T5^irat^ <DKqi5 

■qTtmiTOftti 

1^ T^rf ^ t ^ ^ fqzm ^ 37ft3 qftf ^rrfm 7m TO 3ft ft 

m^ft 'iiq ^Icp ;— 

(1) <j**<lqqK qTl 5« RiHaaSi^qi^qi "fr q? ^'ii qi^ 

M^a 37^77T 3 fro 337 ft, 3?R 

( 2 ) 3n7tTOT TO 7m T77^ 37m7^ 37, 3f3 3Jt^ 

ft, 133R 3 3R ^737 TO ft I 

12. -ft 3U7ldcrK Pdn^d mO^I Tt 3d^ -^ddH 37f3r 3737 TOT3R 
ct*ii r*jci^ 3773t3 373^ Ri4q ^ f^Rqa 3>^ ft 3^ a773t3 
o3iTO3 3^t^ 777^77337 ^ "Rt^ ^^iri/Kl I 

f3rg ^if 3? f ffi 3 I 3 3777^3 ^ 33T5H77 ^i^Fdd 'flifaql, 
37il4fr^d ^H'dlfd^ 37 37m q^f ^ 3UHl<3K^'mff3f 7^ 
f^ 3777f^ Rfalff 3jt 37^ ^ 77737m 737 ^ 377377 "^ 
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^ 3TT%T ^ "ff ^ 31^^f^d ^nfM, 

4d'jllfd41 ‘31 31^ ^ ^ ^ 

^ ^^TFTT ^ ^=hd( % I 

13. (1) ■'KI'^^ «n^ 3TFit^ ^ "STRl 

3TT«rK ■'R ^iJ'MdlshH “3^ ®HIIJ.0T sfk 3rq ^ 
3uf)<°l l (i ^ ^ 3TFitTT ^ 31T«rK ^ 

^H^di <ii«6t ■'K Pi^cfa =h<i^ ^ 'stul.dl I 

Pi^f^'*n loci'll flPw^I 3n %, 

<J^«ti1 ^<aeb< I 

(2) STPitn^ ^l#<d 'dlfd/ai^i^rTld 'dH'v^lird dv^l 3T^f^ 
^rjf ^ '^"I'^tlRl cWT 3T^ 

fT3% M ^ 3TRf^ flP^d'^f ^ 

ftr^iifer ^ y 4) 4 ii ^ 11% ^ ^ Pi^[^ 

''T?^ a 'Jllld, 3T^^jJ^RT 'SpRlfir cWT 3T^ IViS^ 
<J*-Hl^qi<i 3T5?rflT 3<|qVl glO ■'KI'^ ^ ■=1<‘^I 

3T^ TTTtf <;u^ if ft^lFI^/?^ f^ f^-ll 'Jlidi 3d“d^ 

Wm4)3H 'Jiifdl, 3f^<:jf^ci 'Ji'i'»tiRi ^^TI fn^S'^ ^f^Flt ^ 

nrii( 3Trcf^ n.f«w4f ^ 'i^ Rt>di '»ii'<Mi I 

14. '51^ ^ 'qftajnw ^ afhc 

RhiH yd^K^^^|wf^3iidVi ^■4^)^i37PTt7T'qft^rr?^ 

duflddK'^ 

15. w ^ ■q^ R^rdd 3n 3Tf^^^ ^ ^ 

1^1^, ^ cT37 i% 3Tlcn?q^ Xjfrg ^ ^ -q ^ 

ism, i% 3u0<cfr< ^3lt5T ^qr ■'j^ 3ft ^ Tn^rdd ^ 

16. ^ 3hT< 3|R Pdfldd Hr<0(lH^3TT«m:'q^31^3rF<T 

3ii<^«;'i'^ M5 ^'^<4)<,'ii 'HKdl^ ^ ^qi 

^ 3ft 71^ "tt 

17. 3WldcfR^ qHnH4) 3fkJ^ll(iR'+>'^fe'^'?^fST#n n\\h^ 

sfk <J<H^ di)^ ^^1 ■^TRtftq? qld *1^ ^*11 ■=iil5’< <H®if^ 

^ 3Tfi|chi<l ^ 3rTq^ «hT(oql '3)1 <^5'icidf'{^ ^ 

^ I ^ rd^Pdd ■qrf^iqTKt ^ ^ ^ 1^«it% t, "Pi^iffeT 
Pin^oHi 'qfi'^^ oH^ "qF HNi 'aimi 

^■?q 3T^^3it ^ ■qjq ^di^l t ^ 3y=h1 Pt^iPqfl 
^sfiTTift I oqf^RT^ ^ 'STPitn ^ 1^'nq; 3un<^c(i<i ^ 
WT-i ^ ^^ 3q«iR'q^ 3Tf^ 

<^*+>01 M^ldd fcbq.'Jii^ H'J.P^P^oMi hO^ ^IPT-II 'titii 'diq.^ll I 
PdP6oHI 'qfi'^'q ^ WT-I ^ WT-II lqq<.“i fq PiMHiqcil 
■qftfw-3 ^ 1^ "qq; 11 3ui1d°ii<I ^ siqTdTd 'WJ^ ^ 3Tctm 

(qPiioHi ^ fVil( fqfqirHi ql4 ^ ^^rdi ^'ii ^tqi I 


♦lid ;—q)^ fq^T?! q ^*11 "q%, 3*^^qnt q*) ’Well? q^..^ 

qqqt 11% t qrtqn ^ feq; 3TT^-'qq^ 

■q?^ ^fT^q ^ ■?qi: ^ y<+iO fq%^ 
3if^«t>i<l ■^srqqtwq q><qi'^ ifq^l^'^'q^qnqtqqR 
qft fqRT ■qqqr qft siqtiO qirq afk 
qq '^q^fqqq y«hK qq "^tq! qif5'< ®4ft "fq Pi^hI 
^ ■qftf^-3 "f^ ■qq 11 ^ iq^m 

q^t qft 3iNmdi3flt ^ ^giqe^t 
qirq ^ ^ ■qn^it i 

"563 q^qtqqnf %q; 4 25 Pbciinld^, q^ 

3fk ■qf?^ dwfl^dKl ^ %tT 4 qij% ^ i4.fqj#te ^ 

■?qrr?«q qrt ^ WIT q^ q^ 3ik fq^tqq: ^qrqaqrq^f^ 

Pt>qi "^nqi %i 

is.-^q^’gT^q/q^ 

(qi) Psi'S^ [^'h) fqqi5 P^di %, f^raqq'q?^'^ 

'silfqa ■qfq/MnI '^, qi 

("s) f^raqq ■qfq/Mn1 '»i1fqa fq>^1 

fqcjie Pt>di I 

qqq’^qr ^ Pi^Ptd ^■qrqq^ cImi i 

qirqqq ■qfq qrq qqr 

^/3?q fqqif f^qi "qq q^ erpj^ ©qtqqqq "qq^ ^ 

3Ttitq fqrqr qq ■qqrqr ^"qr qrx^ 3r=q 

3TTqK ^ qt "qq q^qtqqR q>t iq 1qqq qqrqt ^ i 

19 . qft f^qi ^TM t ^ ^ ^ 

11^ qq ^Idi qqlqqFftqqft^qitq^ mq 

wqqTqq5‘'?tqT'^'3’qtqqRq»t'^‘^ qqf'^’^qiq'^qfqPl’i 

20 . ^ qft^ ^ ^ ^ ^ q^ q^t qn ■# t 

•qf^ ^ qftfw -2 ■ft ^ qqr 1 1 

qft. Ami’ll 
3PrqR-qf^ 

qftfw-1 

73^-1 > 

qri'^ qft ^h)<31 

qRcTlqqq"^qr^ 1%q yRi4lPiai qrl’^PlHttqf)3d qPqRia 

t:- 


(qr) %fei 

PHHPdPlsId^ 

!?^qq^ :— 

3mqqi 

qiHi^q 3 tM 

300 3Tq? 

q^qqil 

■qrqpq WT 

300 3Tq? 

TWfqqm 

^chPrHdifqqqtqft'g^ 


I • \-an.i 


1 . .. ..I ... 
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'5nR’*T51IV "5^ "511^ 3lc^3R^-'^ 

3I^ti^V ^1^2003?^ 

Wf^VI 

("?§) 3*+n<c<i<! ^Kl Rn^ ^<ni^ 

■srr^, 'qttOT (i^r Mfifw ^ 3 ^) 

3TffeRKR 300 3T^ 

2. ^4>r<rM‘6 fwl 

(i) 

(ii) 

(iii) H^Mi<rHR^^iH 

(iv) ^PTFflcTlSRrR 

(v) w-q^ Rr;inH 

(vi) T^lFTTt^tRPRt 

(vii) 

(viii) '^iRi'bl 

(ix) 

(x) oR'W 

(xi) 

(xii) 'tefl 
(xiii) tilR9q«b1 
(xiv) •aifoTt^RlH 

^ 3T^pt^ *1^^ I 

(^) f^^iH 3lk”«^q r^Ifn^O I 

(■?§) RiflriH 3?1'<. T?^ f^?iH I 

(^) ^ I 

(■^) oR'Id 3?|<'^^|^<sf^cbl I 

3Tfi^qRrfgra'^-i^'f I 1 

^R4q4I f^T mRIvi^cI «61 

t<iHM :— 

1. 'Rtt^ Iwit ^ V9=Tq^ 'MWfmfl (f=!^'#ft) ^ 
^I 

M?i 4i«q<r1 


3. 'A)H< 3Rr<rlRgd yc^^i q?l cft"*1 ^I «m<i R^il 

4. ^ TR^ ^ "3^ 3ri^ ?TST ^ ^ I 

^ •^Mct •if 3^ stir ^ ^ M1^ 

3Fq oqRw ^"^Ft sTjirftT ■=1^ 1^ 1 

5. 3||4fM 314^ Rt4<l W mO^I Rhtfl '('h Rl'l^if 
31^ ^ C^rii^WI HR^) 

6. R^til <i**fl<;qi< ‘tH f«<gN<i 3{1 «h1 ■=T^ 

•W ^ •3^ 3^^ ^ ^ 3TS^ ^f ^ ^ ai^ W 

1^ ^511^1 

7. ^icr?f ^fpf ^ 3f^ '»ii^^'l 1 

8. •qt^ ^ ^f w ^ ^ ^ ^srrijTiT 

3if^oqRw tliH ^ iJKl '^, s*>H«lti, TPUcfiyl ^ ^ sfk 

I 

9. 3R=f^Tif'*T«n3Tra[?^"^H. 3?Tf. 5+l^4t ^ ‘SPltn 

10. 3U|f<^|Jn ^ ^ ■3 tR 3i^ 

(3iqfg[l, 2, 3, 4, 5, 6 3nf^) ^^TPitTT 

11. ywff^^Rl ^ m ^ tm sTPifTr -q^qm?! (f^«r) 

qvq "q^if ^ fm, wifTsTqi-cb cqR yt«i4^(H) •srjr 
^#cT^^^'5i%T^^3qq^ti ^eifq qfii i i^^d 
^ ^ M^Vi <J<-Hl<;qK'g[RI WR 

mwn ^ iFTT ^mjn \ •qrt^ ^ •if ^ 

■qr ^ aqjqfcT "q^ 11 

^®52 

oqRwfc^ q<)^«i 

3ufl<ic(KT ^ -w^rRqjRsfkf¥*m t^SRf 

I f^nqif 3ufl<fc(K qii fmr i 

"^^IcqiR ^ "3^?q ^4I fdq[ •3*qt2[qR 

qq^qq 13mqT q^ I-swfkqr^f ^ 3TIW ^ ^iriM 1^ ^ 

^ Rii^t'i Rm41 oRi q lit ^qfq^qq 

q[2qT3ft •if ^ ^ ^ ^ qq^ ^ ^ 3iq^ TTsq •qr ^ •^ 
’ffqT3fk^i?^'q3^tq*iT3n^to fq^KquiAil sfkqqq^^t^ 
•if "^fq ^ r^i4) Rn^ "SiiRl q,«t) ^RfiR^ci ohRki "if R>l?lltji "Sfqq ^cfl 
tl 

2. ^qranqjR qff q^ t, arfqg 

yq'I'JiH^qq eOdfdiH sifsrqi %, ‘fqqqq "^?q <j**n^qi<l ^ 

^ a^^qqFffgff qft qff ^if qbqq^ y{ q i t, ^ 
5(0 3wft'<;qi^f =hl HHRi«h «(i<t>cii, 3 iiciI^Hich 4>‘5l?’q^JfRfci, O'^RrfO 
fq4q 3^fT Hi*iR<=b ■fi^q»ci(, tiiHiR>(4i ^*(<h 4l^od(, •qrftfqqr 

iqrnKiff, qft Wi ^ TOn ^ •*fFqw'q -qr Mq 'm 
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[W] 1 




^Hi'-q ^ wipq wi ^ 31?^ ^ ^ 

% 1 


^ ■4‘fjrr‘l'h' f^'<^ cJWT 37Ffff M m 

^ #t STzrfcI^tgeR fM ^ ^ 31^ 3ft7 Wl felt ^ I 

Ttrq^ ^ W ^ ^(t R fet M l I 

fe^it ^f^’^yi4tPT^-q^^^#^ifeiti 


^IWRl 3TW 

T^jt 13 ;^ 17 31^^ fcn<aH( 'friT I 3n 

3nR w 3ra3R ^ ^71^ 3tM lllT ^ ^ cI*5[T 

^ % 2 r TTIlR-d: t 7 ? 1 RT fef I 


71T1P1WT 

WTFT 'm fwi Tinfef) ^T3^3Tt cTSlT 

^ ^ licit H ^^ ^ it Tlfe%cl t fvj|7l4)1 felt 

ftrto ^qfer ^ Sim ^ irt IT llKTt t tl7T% felt %Tf^ 
%fecT fepT 113T«m 1 feir ^ I ^ 3R1-11 

ITTcT ^feri 3ft7 ’JTt^ I?! ^ felll'3tR ^Jlt^lTTt 

1 l^ 3TGTqi fen "ft 3mT Hfe 71 




tifeqir fgiiT ^ 3Ri-i^ 3nFit ^ Tferr 3TIH itit I 
1 ^ 3r?it ^ 3fe IW I Ic^ 3T?1 ^ ^ WT #t 3Tsqf^ im 
(IT) 3tt71Tl(7l)3;rfelTl-^lT73Rl#tl3TT3Wit-^^-qil 
^ ^ #t I Icfe 111 1 :^ 1?1 3T^T1i4 ^ 1 

iTiT^iriT^in i:ir--q:^irn^T suit<cf i (i ^wit 

3T?^ ^ "3173T«ltcl^T?cf7 3 tPtit4 3R1 cUT 3T=13I?1 I 

irf^ 


■QTl acMli^H fin l^cl I ^ felR ^ 737 fe HT 7 ^^ 

Tfferf ^ 3^iRd am, 1^, fer, jfiifo oqid^ifiich' 
1*1 w iTieit ^ ^sciin %3 

fell 311^7 ^ H ifei n fecTR, lIHlfe l ^ ' l l pH^n, 1 ^ 

ii pHiO cTiT y i ^P^^ lit fi^d P t ^iirfiwui 

laiHcllli, ^ 3 fet fl^McTIli, yiiWl m fe«PT 1771 ^ ^ TTTl 
TFfetTTl^lT, <Jiq)( TppT, 7 g<Hc 1 c|l<t H ■^fe^cnTTTTniffe 
feferrt 

TJIT—itffe, <milPllilir^t^- 311 TJlT 711 T^WTllT 

1171 ) I UTcfti TjiTsrt n 37 f^;feF fetnn i ijii ^ 7 #n cut 

ifePri)’TfetlT 3 tt 7 ^citl lit 3 cMKlidl 3 Hl)t ^jfin I 

it^ ^ fer^ 3 TTiwfT itnr iir tjit 3 it 7 it^ ^ 3 t^ 
milTt cTcl ITJIT 3 cf<c 11 fe^TcT cTlT fl^lljpf cJcfW fetl 3 ^ 
TTlTlfellfeTlilll’^J^lfel I • 1 l$^' 3 l'll>tfTpT, ‘I'crTHH 

in-TjiT -sfem TOH, Tjir irf^ ^ n i ^ifei^ i i 

*jc^l3Tt nTnitTTT HT it^feU H 11)11)7^1 cTlT '3m 
31^ 1 TTlTllsrm ^?1T118131?^ ■5117 ^ cTTfe 1 

Hf tlim 3 HR 17 ■’'JIT 7 T 7 ^ ’’fTUT I M^citl, P|RhI<I 
181 llRlt 3 T 17 n 181 3 TllTf IIH, ffet TTHfer IT^ 
yi)H IIT 1171 TI IRfHl •^J^ 1813 77 ^ T T lP H TTlTU t 1 lit MIP^^ 
^^ 31 in l^lTm 11 ^ ITt 3 ft?^^ 

7 T 71 3 im ^ Tfell ^ 31 ^ ^fllT, felT^ ifelTl ^ 
HMci^, Ittit^ 'Sicn i>t 3 niTf frfi lit nr i) 7 ^ i>t fifiir m 
Tin ( 3 mi) I’fer (<iHl)ich<) 181 fesill?T 1 “fTTlTf I'IcTTlil 
^ ^ n fmi iTtirf lit jpTin, ■jjit nr-ifw 17 
a^fefw ifefe n inn I 

wt ii«T, fm nci 181 fi^niit wt nfem I 

Tfeiit 11 fs 2 ii 3 q 8 fri i«i «rtit 1 fe^ 1117 lit ^ 

TMrfe^'^ 3 T 8 feT 178 n I 

ijfi 3 jt 7 3 cir^ n fem 3 ft 7 fiifu, 

3517 - 1 ^ 18131 lft HU; STsfoqcj^f ^ TTmTt 7 t 7 « 13 Tt 
lit ’jRni; ^ ^ 1117 181 TflTfelt 3 tt 7 37 Tlit llTfeT 177 ^ 
IT^ 1171 ) I 


m-n—1 


ifTferfl ferR 3ft7 IRl fdl( 3771)t MlTiPl^bcTI, Hq^flir 
7fe8R, I’t im 7^ n 111 1817i7g^,-qiTT# ^ 3cqrcR i«n 
ferin ^ 1171 T ^ ^ ’fife 181 TIlHlP^l) M<Ttc| 7 U| I ^ 
11 lin, lltlliT ^ TfeUT ^ 

‘DWcit, UfeitUpfe 

HiUlt 3T^^ 7T15 Tfes I 



^ ^ felR l[fl ^173 tjit 7 T 71 1171 171 117 
tlFTRl 17 37 f 871 j ^ITIR ITltt 181 STHTlfe Infe H llTl I 
1 ^- 77711 , l^Tlfe, 37311 181 3711 7 T 711 lit TfeniT I*! 


Ijfl flTclK, fsn 181 ^PtI)!, Ijfl flTlR ll<felt ^ 
TJclfel lit fellT, TTTRTfel) 37Tp8fe 7T^^ 181 ^-it 3ll7 

ttIhici ■^fet 1 3^7^ ijfi ^pH^hl lit ■ferfi, 4 )i 4 "iitiin i8i 
31TT113^ TTRfe 7 I'»jmk "4 3H1>) I flTlR nfecTfSTt 

^ ifellT; fetWRT ^-M11) n llfel I 

1?1“11"2 

litfen f77^, IVtfTfIcbt TTTUT, l))fell 3711) 181 3fe 
ife, litfm feim, ^cKrffe 311T—777111 181 n4, ifll 
777111 HI 3m ifei 3i3itftmi ^ tm i8i •qm wh 
■4 3fet 71«felT I jpr^ (*t'Ht77tH) 777111, JfT '^l fe78Tl, 
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"^sTtR ■JRrNr M'sI’I'I ^ <5*1 ^hl 1 

^ srgijfnRT I ^ ^JcMpctcid cTSU 

Hitld ^ I Pllq^Cll, ^ ^<i«t) I qJJIHiPicq, 

"^ISTT 2TORt^»Rcn, oCnNiT^ H’ticri ^ "3R^ ST^SPflR I 

cb1R!i«hij;c4] qsfiiMfd, 1^ ^®1T 'tflfna 

■RI^ y'31'id I ‘MMRT, wPl^'Rd tieb^wi 

dchHicf? I ^ •’tftRTc! 

^ ^ w«n—"RTSiR ^«n i !3^ 

■'T^ ^ WT ^STSPR ^ ^ I ^ 

4wT <d>llc|<Hl, H^Krf TO, WT 

TpJpH "S^RF)! HQcq, ^TR>T 3tl^ ^i^chl "SR^T, M'Ud'l T^ffR 

3id<Mld1^ ^ 

^id<|c<>ni| Rch<u| ^ 'jfR^ I WT "JRRR ^ 3?Nll1wt ^ 

I 4«ft ^ 1^, •?TRJT, Pt?si I 

ylsilPiebl "r;^ <Jtiehi "R^, "st^ ^ Ti«n 
^^RTRR 3lk W«R ^ dcHHlilJ 1 RTOf ^ 'ScRTRR, W«Rcr«n 
fTOH -cf ^Icbld Praft ^ ^ ^jfiraRI 

?RtT 3qk ^ ten ^f WTI 3TtT: ^TtW 

ad|ci, Pitiful R^RTOn, 'Jld ^iq^ilqui 31^ ^Mlai,“l, 

c||'r)oh4h 3lk ^ rndoRPiffl I 

(i<*^I5h) Slk'RI^ r4<»i; y«h|5fl —STT^fW 

4«b<rRHI<i 3lk RTO RRlf^ RTT^ chK'H, 3TrR5Eft 
Tmr■R.■RR.%RiI■<^r^?ii|3; 

3 4 

Ti«n TO cjRmRR I 

^ ^RfMR, <lPdch{Prldl 3lk «iy’d1d><y| I 3TTf^, WtN, 
3ik 3T^ Ri^ PiRiHe^"—fror to 

H5cq 14tRr Rft^^R cWI 31^7®! Rjt chlRIdil, M^Id 
^RTOTTOnr ^^-TT ^Ps^IRT, 3ftT 

''fi^ RR «ft'f''l, <lfd^ ^3RRjT ^^flPl'h 37RjIRI ‘I’dl 
^ ^ ITTO^ cT«n Pi RUM Rft ^RWIRI R§^fc|<i4 Rj^ 

cTRT <:lP«tRl ^ RrRl^ ^ hR<^wi Rit "5^ PlfRRl, liWRR d'=h'li«^ 
TO ^3R^I Rm RtRR R)^ sfR Rf^ R?t ’jfRRRI 

■?itRTRjKt RJt <5MMl, 3lk RFT-RRtRt RR ^rfRdidHd 

TO srfRfrorai 

RKR rP»| 41 , 3fR tTRR RiR^ R?t RIriRrI 3jk 

R^gRT (TORT 4tR) I RI^ ''frSRjf TO rPttM ^ RRRR TO 
RRIrJRR IRI^ RtSR)f RRT RtRlftRt ^ PfRR^ ^ Ri^ld I nlschl 
3lk M RR Pt^ I Rt^ R M RR RRTRjf^ RRRR I 
■RpniRRi' fRRTR T^R I RtSRRRjRIRf, '4<5'R®I I^R IshRl- 

1¥R I R?RtfRRRt 1 r^ ^ ^ -^TTR RR^ ^Rddl I 
sirf^i 

3rTTR R RToit ^ R^ R^SRT TO ftR 3jk "SRRR fRRRRl 


RM •ora RcRTRR TO “SR^ RJt R^f%RT I TO 
3RRf^ lira ■jftfro I RcRTRR RTRR, f^TO 3jk TORR ^ 
31R^R I R^R 3 ii 5K RfcTRH <91^ RcRTRR RR 'H*«i»R, «h<ri1RRl 
3jkRt^ RJt Mr RTfRRTI 

RRR-RR 1 

Wi^-RT 

1. ■‘JRT TO : TJRT TO RRl '^TO RR ^ I 'jfR 

R)HIR ^ Rf^ TO RRRT 3jk RRTR I RRf, STRRTf TO 
3TRRTRR 'SRRR RTRR I 'JJR R)HIR ^ 414cTRI 

37fRRTMt PMrt M# to-Mri ■rot, rtoM 
(^fR^fZR) STRtfRRf, 'HHl'oq RfR, «h|-oh 7§T|RT, ^41 "dM H^'Odl, 
rM, ^fRRRR (^), fRRR^ TO RTRT^^rfRff RRI-'RM RHM 
tl RWt IrOT mRRnt—3TTOf TO 'TOf—'TO^ tJRT 'OTrTR 
^ cdql RT^ (^)» '*i<nMHm TO "^-IrRW, 3rH<Rq 'RPf RR 
StTrRiFR I •RRTf RIOT TO airo^ RTOTT RR srfRRTrR I RTR 
fRRRR—RTR RT^^fteTR ^ f^^id I “RRI IrRTRR “RR^—ar^^R^, 
■RtRRT RRT RRRpRRR—‘STRfRRRnait "Ri; ^tRf RR "RRR "RRI 

m \ A ■rMt, ^ to an^ mm t ^ Mm 

"^RR M 3RRRR RR aRROT aftT OTR iR^f^iR I RT^ 
<^(iiq—■SIRRT—4r<il "TO RT^ airttRt RR arfRqxrM "TO 

^SRcFT -STRR I RR (^^) arfRpTRR I 

2. RTRRtR TO R^r^raiPpR) “SfR Rft 

^'JR MrRI^, TOTO ^ M ■3ROT:, 'jjR 

RR%T, ’jfR^RR, TJRI TO Rlf^ ^ M ‘SfR TOTOI 
^Mr—•ROTIR cT TO ■3WR ^ ^ TO aiR^ I 

RRRF^fRRt^iaRRT'RWSfRTOTO^^ r^^WlTJRTRR 
TO ^ "aR^T ^ ■RR^ ^ ^ TO afRftR Mrr RJt 

d'hdlch I RR ^IRTO, Reratiff 3TlfR tlf^d "Rc^ fRRTRR?!, R^ Rft 

#5iRT TO Mra ■Rt. an^. rr rr^t i 

<g US-13 

3. f^qi^'TO qdpq>m C"^^) : ^ "R^ ^ 

ffT^fHRrf ■RftRtRRTait Rft RtRRT "TO fSRT|R—aiT^ "RIRR 
Rft d«b'lT<^--'R'R^^KMdl R^ I 'IJRT RRT HIRH 

■ROTft'R^R^RJt'ReTai^rRnti TO »jfRRR ^ d>Rr+iq 
■yRtR R?t #RRT I ^ RR -RTRR, ‘RN^ ^ ^HTRR, 

RTO RRT aiRRprfcfJi i R^t RSfTO—P^^+IR TO 
RRRRT, •RjfRiOT I Mlf Rl^lcldl^ ^ RRRR aiTR^RTR I R?^, 

tM ^'ReT-'Rnf, ^jfRRRRI^-Wr, MlRSR, Ml'RfMT R?^ 

RRT ^TSR? ■RR RR4 Rft ■^TTRRTaif RR Mt?R RRT f^R I 

R^t TflfRT, ^ait Rft "R^ oqq^i, ^aff ^ "aRnr (<^<^q4cd 
TO ait^ (%) ajfk -SRRR tWni ^ait rr Mrt aftr 
I ■R«lt ^ 3IRnT, RRR RRT "TORRII "OT TO MrI ^aff 


2-4S1GV200S 
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[^I_7§Tr?i 


^ I Tnn ebK«i rWT ciq^i ■hh'WI^ I 

^ tera ^ ^ a^r^r^d ^ ^ ^ I 

W, cT«n ^ fr^JRT H^Pd^i I ^ ^ 

1«TR ^s!TT I afk ^ ^ I 

^ ^ yuilPd^l ^ 3?«f9IR5T/52Rj ^ ^ 

tREflf, RTOT cT«n ^ ^ ^ ^ ^ 

RTW RRI 

4. ; wf yfdkJH, wf ?T3R, ■q^piF, 

^^<1, cWT ^iHt^tif. t^CI ^ 'WfR 

^ WT, ft3f^ ^ fTRfni, 'trsR cT«n ^ ^ 1^ 

RT^FTI^I W ^ ^ ■’3^ ^ ^ fe'4l$H sftT 

fTRfoi I ^^U{'i\ ^ 1^ RT^—ifN T?T^ ?T3R 

^«fT ^ ?I3R I PhhIuI ■^f 3I%T ^ "Sn^ ofl# RIRFI fTRf’iI 
RTOjt :—1zi^, ^ W«R, Zr?^, ■^TsFtZ 3Tlf^ #C 
^pm*f I ^ -51^ ^ 3R^ ■qsW i 

lR^^-2 

1. tsnwf 

^ ^«fT -qlf^ I dlMMPd+l, 

ff^Ht ^ Hi,’ll sfk <M4M''iiC’fl I 3ii<iR.«h «;5’i 5p»i’il Rri4 
f«R, vOdcH ^ t^PRFI ^Ftr?ft 1 l^rf^ WR ^ 

■RraT^-3fTFP 

^ 1w*71 ■sn«rfiT^ ^ ^ wf 

R#Rt ^ 3r^RR ^ w-T^ I ftrajtT I 

rRTT Pl<.l^-'5F^ 4M<*><®1 cRTT I TfR^FT "4^ f^cfiiq 

rRTT y«nV[’i I 't>H<n ^>Zlf, rRTT «t»*«(i5'i ZWT’^ I 

^ ^ t^^FTR R#Rt-RSW ^ Wm STRJ^ I 3!T#TriRW 
3^Ni '^-H^i)’< f^RZR I qiMOHdl 1^ Z'l^Rirr, 

T3[^ "^RII rT*TT ^ ^ Sini^ I 

2. ^ ^ ^ RRmif ^ “3I3?f 

'JiiF'i.41 «i^ 3i^m4)<iI Rn^ f^'^ci) ^ 4)i<I ■^ 11 * 1 , 

'SrffeFSFFT, ^ I ^ 

HQl'1 rRTT «!i4|^h •*'»([ 3lt^ <J’i«hi Z'RfFT I STT^. "Rt. ^P^’il 

il*n 5<i^(<i$«t) ^ Rn4 «ii4^^h | 

■ 3 ^ ^ ^ R«n R^*<r41 ^f¥R I ^ R«n ^ 

zRtR 3T35i%if ^ 1^ l^raRiri 

3. «gf^ 'RRRH t^ftf^FRt : ''TJR^ ^ ■sm'^ItR ifitilPi'hl 3^iT 

§R«6i ^TSTI <jchi41 3^^T 5'4)Pi< 4^ ^wi*Rf \ <jpi<i 

H-qiCl’l—«gf^ 4^1(41 iWT <iHl^l4l ^ H't>l^, ilf^’!, 3RoFR, 
'ERt^fTFr WI, igtchH/PH^dl^im , '^T®B, IW^R, 3Rte R«TT 

^ 4M+<u|“ 

%Z R«fT ZcqiW, 

■3R^ ^IRTT "?TftiT 35f^^ I 

^ R«TTziqr^t ^ 'rrrr-'rrWNr^, '^t^ 
mv^<l<=b<ui, WrNroi, Run "d^ ■^[^, wn, 


STT^R^, RRT RRHTI 3TR^ RRT ZRt^ 

Zq%l—Rjt 'JRt, RJT RtRR, Rjt 7^, Wr 
aiRfW R«n R?tRT R^ 1 

4. ^ S'^IP’IRd Tf RRT : $<^4^rd4> 

RTRR RRT ZR^ RR^, R^rfiRR, » 

3TR)tRRi%Z—STgsPiRRf RRT H^«K1 TFirfcTRi I 3nR)% RTRT RR^ 

RRT ^'^nP’fRO RRJR IRRRR Tf RTISftRt^R^ RJT STgRR^RI 
RRTF, "fR^fR, RH, RH-SH^, ^flf^, RRTR, fRRfrT RRT 4 
RTWT ^ RTR RSWI RTC^-RftRR, 
r^RI^^'4, MI^PRM fHWH, 

Rt^ Rft-^ RRT1^! ^ tRttRRft Tf RJcRf^R RRl? RT^ 
RtRTR WOT RRT ROTT PR^^r^MU! I R^^jR^RT RRT 
RTRRt I 

R^RI^ RRT R^ pT^Phrwi Iq^lld 
RHRR—1 

1. R^ ROT : ZIRf, RJRf ZRTRRR RRT RTR, 3F^ 

3^tT ZiR STJC^FT 3^^T <JrHI^'1 R^ 3nR?RR>dTR I i^lSl RR ZiRf 
^ ^ ■^f ■^RTRJRI 

1.1 Rt^ ROT R^ y«jpTlRl : Rt^ ^ ZRTRRR RRT 

■R?ifOT, snR^RRJRT^if ^ Rt^ R^ RTRT RRT ^IRRII 

7FFT RJRf Jilil’i Si^Min I 

1.2 R^ 3n?R <3Pi's! : H^ci, R>t 4-RRT^, 3nR?RR>cint RRT 

fR<c1 nfefl 3TTRK^ TSPtR H^3«i 4 RTR RRRil I 

1.3 iRZrfRR, CKHl't RRT "5^ RRI^t RtR, R>t 4 3“lld1, 
aRR^RRIRIR RRT hM ^ RIR RRRlttRT RRRf 

1.4 ROT ^ ^ Tf fRRTIR-'tRtt R^ ^ RROT RRT 

#133 ^ ■^f ilRRT RRI^ RRT ZRIRRRI R0il/Rfe4t, 

fr^ RRT RTR! RRT ^ ^ #RR? R^ R^ 

aRR^fRRJRntl f^RR 3R?R RRlf^ Rft #RTRI 

1.5 Tk-^F# ROT ^ ^ ■^f 1 rR>TR— cgilcgZ-^^ RTR • 
RRT ^ ZcRIRR ^ RR^ #RR> R^ RRT 3RTRRRI 
#RR7RRT«ffRft41NVRRTRntRRT3n?R3JjrRRRl¥^3n5RRT 

^ ^1 * 

1.6 RtR^ ^ ^ Tf Ir^—^ a(R-RTR ZFITRR '^f 
^ RRT ZRR?t ’JRRRl ^ RR^ #RR> R^ RRT ZRRR 
ZqiRRR I ^3T^f RRT ^ ^3T^f ^ RtRR? RRWf Rft 
3TTR?RRJRnt 3?^ RW I 

1.7 373r^ r^ RtRq Tf Irrjtr— 3n?n: wM, Rraim rrt 
H cjd'l 3TWIRR Rit 5hiPl«h R#?n RRT "^^RTRRI 3 ii 5K RHR> RRT 
3n^ "^r! RTRR’®^ I ^fS, 3i^<6rt«i RRT ZiRlRR Pn< RtRR 
R»t 3?lR^'RR)Rnt I Hijpno RRR I 
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2l ^ 

^f5 ^ ■'irn, ^?rdt sfk "Rra ^ 

■jpi^^ obRcb I 

2.2 ^T*n '3pf3f aift^ Hmi : 

t^wm, ^ ^ ^ t^RH ^ ^ Tf 

Pi^Jlui ^ -g^fiTH t^, ^ 3lU ^ *3^ ^ 

^1 WT m ^ ^1 

2.3 H<Hfq<«IlH ?lO<-fjtiqi IqqiR : fqiqiwq) ^Rfl d-ichi 
1^RRR,3rT^p^TR ^ Is»>qi-t®lf*Rn, oqq^K tVi*i 3^iq^qq) 

^ tWRP 1^ t^^RlT, ^ 

PhC^IcI ^ ^ I 

2.4 : Mrua^wi ^ ^ 

31^, ?ra7T^3ff ^ «rn^ ^ TRirafw ^ 

'h1Ri<») ■jjyi I -slk 'SI’lTf^ «hK<»>, 

'wlA’i <5cMi<;*i y^iilqq «h<^ «i>i<.«h ^RfT ^''iqqi, 

n^chKqil ^ wis^oi, ■wiA’i ^ hR^^’I I ‘nql, 

^ -m ^3l^f 3tk ^ WT r^H)ch<«l ^ 

oqi’il'h I ^ Riy, ql4 ^ ^RRT 

^ m WIRTI 

3. 'q^«pl ■3cqKR cT«n 3m ; 

3.1 ^qmrfw M •q^if^ z—m^ M "3^, 

f^l^d ^ ^ I firfSRT'^ ^ 3m^T ^ ^f«{ 

^ ■%tt'3?ll7T, Rh'lilildl "Itt 4>lfHM ykwflcj><U| I 

■fsft ^ »3pT 3iiciv-4‘*>cii, ttt ^ I 

^ (3Tf^) TTif^, v>ifHM ^ am^, "Itt ■q^aff tott ^ 

Pi^k’^i «M<.qi, "q^afit ^ arf^ciia'i, q'Jii ‘srht, 

■3?qT^ ^ wn^, Rtf^, ^■ifM* 

■3^, ^ ^ ^qra?Tf^ ^ r^qjiqfl) trh ^ 

^ ^ ^!kR ■%<twf^f^'jfJT 

^T*n ^ 3n^^<?i<ii4, cT?^ "qfj, q«fs4f aiftr y^nt 
■q^aTf ^ ^ ^ 3TT?R ^ 

^«R ^ 311^ ^ 3l^frP?ri 3n^ 

3.2 ^qmrfq^F -rth, 3T% ^ ^ -Scq!^ : 

^3T^f, tsriM ^ ^ oqw^iRch 

^T*n «hH QiMiq TRH qiT f^qiiR «h<qi I q<?wij nRnqq H^3ff 
^ ^ ^ aqpj!^ ^T*n 3n^ oqqt^ I ^iCHiq’i «13r^ 

'm 3m -g^iR ?fT% ^ Tr^rtjql i cisqr »jRt -qjt 
3TmqqKlTtt ^ ^IHlRi+-3nf«Rr 3TcT€iRnn | 

3.3 aq^ M i ch/dch " fi fqRtql ^ RgiRr -q^arf 

^ 3TT?R w ^qqft q^r 3m i 

4. 3iT5^%3fjt w "q^ 3mi : 

^H4i?iui w 3r4^5iui, A-ldlii '45!iMitd, 3ii:i4R!i4)l 

^ RUdH: -aft^-aqRlsqf^, ^^dHdl ^ 1^ 


■RriR^t, "R^q innf^ qqi "R^q tflR<« Tqq "^qj^ qqi 
'5°T^ fqq^iq, "^tq sfk ^«<tn ti^qn, afl^qRiqO 
q<l4 Tf ■^. ■^. T^., 3ijjqRieh1 qjfe ai^ ii^<3»i 
‘^«4lq«h ■^. ■^. 1^. qqrffoH^, <jrHRq4'i, ^riRq^i 
■3?qRq#Tf qqiq^qRqtfq ^ qq qqr eiqi^ ^ qMi 

4.1 q^ yqii Tf 3igsrgqq aii^qRlqO : 

■?t©q<qqqn w? ’jwiqqn ^Rtqqnt: ^ 1^, 

■qqfe w? fqq^, qftq q«n sq^, qftq aRfn|Ri qjt 

Tqfqqqi, q^3Tt qq 1^ '3fHT ^ 

'3qq>t ■?r®q q>q "ft ^qiqr, qq ^pirq? qq RrsM, siq: yq^i, 3iq; 
3Rqq -jpjnqj ^ ai^qiq q^t q^, aqq 3iqiqq qtft ^^ ii Riql , q^ 
<H<sHi qq 3iqiqfj?(l^ 3nqqx, jJq’i’i qq H5n=i, jJq’i’i q^cSf qq 
•jjrqiqji 3iqifqai qqi Iqqeii, Iwiqi fqqRq, tiHqlil 

qrqq Hqfq^wi w qqi '-hh^IhI qjw HqfcKui 3i'4l-qRi)qi, 
■qfqtqfHh qrqf qft ’jfw, T3^ ■qqfMt Tf RHUdnii 

4.2 Mq’i’i ywiicfl ; 

wqRicci, q«n aq^pfw w^^^ilq m 

qm, ■apf^ Mi4q>dH ^ q«n yiq^ran! qft hR^^cii 
T f 'R^iqqj qjRqr q«n -aR^ qptf^ tj^i, Tszifviqd, cj^iwrI, 
nRqK q*n arq: qiRqiRqr ■qqq, tioRi h<1^''i, ■qqq q>t fqRiqr, 
qqq qrfcTqqarf qq RprW q«n qqqq uq^i, wi q^ fqfqq 
IqRiqf ^ qi'm anjqRrqr ^[fs qq ^[RRRqqF ^^^qiqRf, 
aram ’qqq q«n aigf^qn, arq: 3rsm, M qqq 

q^qr, qqJM q«n M^iPdq! qq w<^qu i, ^qrniRiqr qqqqq ^ 
afq: Trqitqqf qq "qqR^, ^qiqpq sftr RiRi'c qft ^*^qa 
^ Rik, qqq, 3iRRqqr Rik, 3rqqq i 


3Rq-qq: 2 

1. T^q 

1.1 qiqqr q«n dq)d1^ : 

aiRRqqr—^ 45nRi*h qqqf y^j<w a#f^qjl qq qRiqfqq) 
qiffqRq—“^qqjt qjt afrfM^ qR^ ^ ^15^—tn qqqr—iniqt 
qqi yPdqiHl arPmqqr—q>Hviq>ii;oq1 qqr qjqqr q?q! qJt 

1q»^ srfqtanr—qjqqjf qrt ^ ^ qqj ^R#m qR^ qJt 
f¥«Tqf-'^cftfVq arq: ^«Tm-3Pt1^ '^^- 

t;f^qjV«i5<:'+>V>s +ii5s»>)w)h qqi l^q^PT Hi5st>)w>)M I q>lt^Tqq 

fq5iH-qi1Rt«hi q>t tl<q*ii, qflf^iqqq qqi afRi^vn, q^tf^iqq 
fqqian, qjtf^rqq 3iqqT-'33qq> qqi qqqq qqfqR'q-3Fftq qqi 
qRqqq qjqqri 

amqf qq ^RqRqqr qiqqr 1qqR-Rq^41, qqtq, 
qq^, q>q)Hri-'^?ft qqr ■qqq^ qq-aiq: liRiqT- 

3T«qiqqJT-^l¥'Jiqi I 
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1.2 ^“ipci^H 

^ ^ l^i^-'gnisF w-^pI 

-m 3rn[RM--E^ T<pp^TiM Tf sm (■'^#3) ^ 

^[cq^ ^-3TR<5r#q ^ ^ i 

1.3 TTp5n#T T5rn--?i^ ■qr •q'qm ; 

■rfrsn^ (311133^1) ^ 3m^ 

^ «hiriqi 3T^«1-M<i<tj;flw5| dPl+l, <JHiR^'h 

^'t^, 3T^: -qf^TtllF)! ^«'TT 

^tIW— 3RT^fW, ^Mtel ^«TT 31^ ^ff^, ^7W 
clf^Tq>T-3rf^ ^ ciiPichi 'pT9x|?RT ^\’c('ii-«<l§i Qi^lofii 

3#q ^ ?TWh ^ 3RRprif ^ 

f^rqr ^ ^tpitcw cPTT 

^ ^ ^ ■qrf^ si^srqtqi 

1.4 ^ •?i^ 

^ ^qr -3^^, x[rqTT ^ ^T^cHKd ^ 
flRUmr ^ T3RT I 

1.5 w qq ^ flF^T-teH tiqi fe^FT qt^<N{q, w\ 
^RT^, 3fiT M ^ 3Prf: '50^ TTfsTmi 

1.5.1 ^ 

'Qqqrf qqr qiFf-'^qT fqqW-'glH>d)r«H 

qqr ^Riqrr WR-W^RT it[M 3cqT^, ^RT Tjwf, 

-Rch^H: Rfiq RlTap^ft tqqjR-yr<Rq>'<eb-'^«R W^- 

3nqqq-''RFqi ^3Rq^qt 

^-RRTprf^ qqr 's^ i 

1.5.2 mRr-^uI : 

■^q fqpiT f^5iM, "^q ■qqj-iqq ^^fqqr, "^qq fk, 

^ (^^q^rqqflqmiR), ^ ^ qqr ^fri, ^ qn?f 
Tf 3Tm qq qqiq-iqq qq qqprqq, iqq qq qf^ 
TRqqfqqi Iqqqq, rr qn t 3^ qfqqR rrir, <«wqiq q sifq 
<cw<iq, MORRft frqqq, wftq Riq, qfteqqq qq qrflqq^ 
Pi Aim, Rw qft^ qqi ^S’^pftq RftRfqTR-Tqq-RlR?pqr 
^q- yRR<1tq>jfe RTR-qf^ mRiHxK«I i 

1.5.3 qqqq ; 

qsRR qft Iqrqrf^q, M qq qftq^q q Iqfqqq-qqRq qq 
q^ Pi^^» i- <^ i qHu i ^V 3RR 3irqRlqdi “qf^3it qq^q i 

1.5.4 qrR^ : 

^qqr qit Rrqqi q qq^-"*^ IqRfR-^qqjtq qq^ 3r?qqq qft 

TRnfRqt-3FR qq ^qq>lq Iqqm-^ ^ 


fqPTTqrq? aqqqq-^qqqqq-Plf^ %q RT^Rqi, ^ ff ^ 
Riq-R^ qfqqf qqi qq^ qq^f i ijqmq R^q^it iWr! ^ 
^-RiRiqPiqi Rtt^ I 

1.5.5 3rq:Rn^ qfqqr 

1q>qTcRq> ‘^qrR, qq^ qqr fqqiq i qrqfq RRi^qR, qiqf 

qit Rf^ qqi 1q^, wtRt Ri^-qqfq?qn qqr qq^ i 

1.6 ^ ipi fq?]q qqi 3itqf^ ^ fqfqqRr wrr qq 
RTTRpq -m : 

’^qq %qT fq^lR qqi qcfTlqq»t qq q>t) 7 r^tq 
RR %qr?Tt^ 3iHqqi qqr 1^—aiRqqq RqRqif^ 

qfqqq qq RR RRiq ■^5ieT^ qi^ sftRR^qi—Ric|<;ii5<.“i qq! fq4l'3ict> 
RT^qqr^ qjt ^rqqiRRT-R^qRiqr-RfqRtRrj q«n Rtqnj 

3Rq;qitqTR ff TRiqq tqfqKRTT ^ fem-1qfqqRq wr 
^KH ldi qq qqqtR-Hi'dlqlR WT^f ff -RHRq Mq^RR—R^Sl! 
^ iqnr <jjtic 61 3f|qfq irq ‘SRqtqt q^q—3i^?tq 'dRt qft RRiqq 
rqpq»rMI I 

1.7 qiH qqr ^rrirt ^ Riq^f r^ : 

■q^, qi^ qqi "3^ qq ^ijehd’i—R^ RRIR®! 'flciqi^ 

qq R^—R^ qrpf rrt rri^ fq^Riqq q idMi R qq 
RRiq—’Sft^JlRtqRR cTRT R^ '3(RT^ ^ RRRR Riqq—RT^'RPTq^f 
^ f qi^ l M RR ? Tpfq# RTRI RRT Riqi Rj^l^, “^Rn^Rpil, q?R 
Rf^ ^ R^ snqnftq sqqjRqqmt—R^ 3Rqm ^ RFq^ 

Rfoq<n fqqjfci RRl 'SCHiqqini I 
2, R^ "dR : 

2.1 ^'1 'd’1'1, Riq R^^ fqS^, Pidi’i RRl R^^> 

■qqi q>«Mi<iI, RRl Rqrf^ RTqqRqr RR Pi4q«! i 

2.2 R^3i!, cTRT ej^qq^^ <JtMidq RFR^ qq—%5 

fq^iH, fqqH RRi ■srrk i 

2.3 RTRig^ R^3it qqi R^f RgRtRR RRSRft tR I 

2.4 RTR^q, 3Tf^, SIRIRR, Pd4dld)<u}, 3flMq, 

fqRiqqqr, ^ RURFR 3iqRRT3fi qq cTRT RRRRI 

2.5 qfqqitq qq PidiR RRi rrrri 

2.6 PdP^fy flRt qqiq %3R^3i! ^ RfiTR^NTRor ^ ftrSRT 

•Qcf Wrrt—R^ Rt^efR—-dR ■^qq rIr “R^fR” 
STRRlRqT—RRRRR tR I 

2.7 RRlRtR, ^fqtq cTRTRlIRFR-- Rjl T gR» l »j4 
R%T, SlfFTRR RRT Pd^lMd ^ RRT RlcR ^qfqqJRR, "^PfRl, 
RqjRJ^RR, •qgqfRTRF?) fBRRTRR R^^Rt dlH^VR 
q^^iqiRR I 
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2.8 ffTT 3l^HU| ^ ^ 

3. 

3.1 tn : 

■5RT M ^ ^ ■jRnr ■'t ■^srt 

"qf^ ’jtw, ■sqRRTTf^ ■q^jsRT ^ i 

3.2 ■srnqf^ im ton : 

fro^f, '*!Hq<lq flR fsRTH ■?i^ qftMTqr, M 
■3^^ ^«nR ^ 3TWRR 'j|HM<lq iR TTRl! ^ 

^T^SRtq, ^ 'SRT ^ "q^ "M ^ MlHqf^ ^ 

3.3 r^r+rHI ^q2rfR?rR5T ; 

■q^sff ^ ^ "q^ ^ 0«h^R tg fwr ^ 

r°fPrqq, "q^ ^ "q^ ‘SRqr^ •3<q^ ^ ^ M ^ t^fr«?TO 
^ 'm pH^iur fwT—TRT. it. 'it. i^.—■q^sit 
f^f^oh HIHcr^—SJRF’I'qjT—"q^sft "RraF^ q^t ^SPfitq 

^ T^rq «h<^ qft 3jfk "RlRlIt l 

4. ^ ^ ^ ^rqi^ d4>Hldl4) : 

4.1 qq?iR#5lt : 

mi^JT Tirf^ w\ 'Rvzq, ^ftc^ qjT ^eri? sftk "qft^^q i 
qrE% ^ qft ipWTlI, RTtfi^pq ^ ^ifqn3q, ^«r, ^tR ■fe 
RRT q^tq q>t qft ^^icitii ■r^rr, l^nRf^TftsRT y<tii<. ^ 
^«r qJT RRRR, ^cflR'l, R^»3Rai, -fecRoi, ^RTTR ^ a(j|tT -aq^JT 
fqqqui ^ itqq> : qisf-^d^d, qprf^, ^ 

roIRsbfRd, RRRTtqiR, ^HfHpHd, ^ ^dlPRd ^ I 

RRPiq ( q>rdi ) ^^qRRl, RRT‘Sq^JT3R^, 

?RRt ^ ?Tt^^, RRI Pc(R*Pqd ^ ^ RRqi, 

■t«nfqqr RTqqi, w^^iti'iRR^aftT^'Rq^^RqqR'nt 

i) 1^ R»5F€ft aqq^qqrqRf I 

4.2 <iOHiq ci«t)’ildT'»{t : 

RRT qq WT, qit^, 3cMKH RRT«R, ^ 

■irMi^ qq^q, "it, <dl<<i, ^qr, qqtr IqqRq fqqqR, 
qqfqq, qTf«q?r ^ i«n ao^qa^tq q ^?q>t, qq 

q?qiq, ^ ^ qrft ^ -sr^, ^q^qqr^^i^qfqi^ 

qq q^^, ^^qtqrrq qm 1^—it. ari. tert. qqr Trrqrqf 
Iqf^, iqite qiqqi, ^piRrlT fRPR tju^ ^cfip^q, RRiqq 
qqr yqid'q t¥m ^nqqi 

5. qiq qqr yt^lPidO ; 

5.1 qra we^dT : 

5.1.1 qt^ q^aff qft qqr qiq, tiw, 

qq qqr qilqqR qfsFqr, ^-df^sii^ qft a^mwant qqr "aq^ 


•feqi^q, qiq M«[nn iJfsRmt qqi ^ q^ ^ qtq ^ qrt 
q^^—Tjq q^ ^ qiq ^ 5 qr?f ^ qqtqRoi—itfeq> qfq 

acMKH i q^ PqP4icH4»1 ^ ^Prfaq qsqi Rqi I 

5.1.2 qiR ^ adiKH wiR i anqrq qni qi^ 
qft^—qra ^ iqqr #Tr qqi ^ Piif^d qRi ^ ■aqiq—q^pq 
^ qiq qrq i iifiiqr—<iRNPi«f qftqiq qqi ^ qqifqq rr^ 
qi^ qqrqr—qqqqi "gqR tqfqqr—qtq anfqapn qqr iiq—qra 
sqm qqr qsitq i fqqqqr qq^pq i 

5.2 qtq : 

5.2.1 qfq qft qtfqqj qqr trtrI^ fq%^qnt rtr 

^qd^H—qfq ^ qPu^«i tqfqqr—RRrqq, P4<wiw<l, rtr 
qqr qra ^fqiq qft i'^tqq, qiq 'sm qqi ^jitaRq (R?qiq) i 

5.3 ^ q^qK : 

^ ^ "a^qq 'aqqtq—73R1 qqi arara 

"aq <iOHiq—qft^ -soHiql ^ ^tjFdd i rhiPji<»> 
qqr anfiq? (q?n) Pnf^dii, ■^ra qqr iqfqqr qqiqf ^ 1^ 
arqqq a^TKI 

5.4 «»j«t«{ic acqiq itsfrfq^ : 

qrq q^t qqiqf^ Tqqi qqi itqqr *3®!, qq ^ li 
^qRT qqr qq^, qq qRi q^t lifqqt, M«[pn, ^q^ga qtq qqr 
a^qrit qq qPu^ui, iq qqr it. aq^, trt. qjqqi, ari^ qit i<qHi, 
wq qqi itqqr tq?^ 1q^, qftOT im 
q^q^ qra, arrgt ^ -acqT^ qq fqquH i 

5.5 WTt^ qR qi^ q^ait ^ qrapr : 

^3RTt^ ^ qrq “acqTqq q>t qqi yiq i qR aR 
aqitq qqr fqqsH qqr aiqfw aitcq!^ i aR qq 

^litqRqii 

6. -fqRiR 

■>JR qiq a^, fqRiR qrt aiqqRon qqi ir^ Itorti 
inqtq qftftqfirat ^ aRiiq qjqqi! qft ^ 1^ 

ami ^ ^TRt IqfqR tqfqqf i qqRtRtit ^ qiqqr Iqqqq, 
jm\ Ri<H i RR» i qqi ^q: iqi?!, d+Hldli) ^ wurrot 
i qrqTarf qft wjm \ uiitq Iqqqq ^ 1^ q^qrm «bi4*H i 

t^RTR 
■5Rq-qq : 1 

1. "^^qifqqJt qq qiqq ftq tim : fqqr^ itqi^ qi 
^iP’M'S q<qHi TRiqqq ; R'ajq’®! RiHi-q qiq I qiqq 
fq^ I qrfq aim, qqi q^ qq ijqr qq rr i q^ 

IqqqpjT i ^!ifqq>t ar^aim I 

t^qqjaqf, itqr^aif, qi^q^Rmi, qrqq^t qqi 'sm 

^ qr^ qg® qiqq ^ i r*h«i attr ''^^Riq q^t tqfqqi i r**iwi 
qqr im q^q qf^ q^t tifqqt qpcitfqqT q^t q»iP4qn atk 
■fqqqq ^ aqiqi q?qq? anfqqi 
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[ W ] I 


TO Tf r5hyl*lH< ^ ^ ^ 

3TTfst^ ■?i^|c('iH^ I 

3. 3l'il«jTis(l'3l] S^^tiRon I 

3^HI<^t| 4)4] ^ sfk feRW I ■^l$<^^d)'Ji, 

^ ‘Hliilcrll^ ^ "5^ ^ I 

^ ^ WTFT ^^1 

; (TTf^ntetf) : '^Pfchl, ^ fen, WTT^ 

3TT^tRNM ^ c|j[fcb<u| ^ Wr=T ^ ^dHIrHch 

3TTfcI#3it ^ ^ 3T«7^—•W f^lT^^ft, tHHcj^<^^1 , 
(sIvhI^P), firM, TO^, 

TTfrn^ (STT^^rt^), 

(TnPrfr), il<|ofi^1 (w^), M^TT^rt (’RJ^), 

V^ sfk ^ 3T^, ^ ■^“3 3fk 7Tt-4, 

•^«it ^ ?[^i 

^ 3fk W ^ WFT, I 

3fk ^ i ^ I ^ 

\jyRTT, WR^, wrnj ^rjsrqPr i 

4. wf TOtfwf ?2n ^ ^ ^ 

TTRRt ^ ^ i W, TRT^, 

wi^ (^i#^ ■^«if), 40<iHip!i41, frot ct^, ■n!^, 
^ ^ Tf i 


2, aii^ciPiicbX aiipucjch 3lt^ tera : 

3|t^ ^ ■^Rf^TOlt 3RTOTT^ 

^^|U|lcMch STT^'^'ItT^ y^dHdl ^5 >tt 

Mto— a^TTp^ -RHf^ (TTnf^sfui 31^ ^ SRTOn) 

'4)'1 mmP=|5|u| fsFpFTT I Pri^i ^PRJ^ 1Hn <=i^lMlRl, 

1^ pRtFT 3i^ 1^ ^ anfror aimn i ^c^Rcicfn (% 

ii^imPh 4> aftr aiipucich ^m) +in^i4ii ^ftRt tr 
4>1P>i+isiccj) ^ ^?zfcn ^ an^^f^ -^fe) 3 jRt^ 
3iPR^ ■qlwm! I 

■•^4^1a?!^ sfR 311^ ^ «v^ 4U| t arr^^f^ 

"4^ afR 'jfl'i arPioqpKi "411 Ri^Hi i «ig'4l'i i 

r44)llH—3mFI, t^'4lf4p*^ ^21T Ri^rt 1 cT«n Ri+m 

aiR Ti. ^ sjfro I 

3. HI«;m 3RTT, HlalPichl cRT '^TiR^T^ft ; "'^T^ 3R^ 
^ RlRrat—3TT3T%, ^2TT y’cb^yi I ^VII4<rlX 3RR^R^, 
<Hi^r^4) ■=4^, •RTW ■q^ I 

■qr arR 3 rtt i wt 3rtt R aiyjHHH ^ 

I 3R^ an^^Rrar ■^IPh'^iI—^ arroi ^ 

RiM ^2n toM wf 3RTT R aiipucjch ^ 

f44)iy TR aqqRi i 

HH«f> Ic|4(rH cT?JI fc{-q<y| '5^47 I (7ft, ■^.) TU^RfiTTl qft^, 
("t^—qft^, ■^, -cRt^ ^8TT qft^) I y|p44)dl cT^TT 

p 4 d<u| (-TOR, fgq^ afR x^tRI ■^)^ TIRRq ^2TT TOam I 


-TO afR ^cqi^ I ^5RRt I TO ^ 71^ 
■^f ■’i4i,dcH^Id4p ^ iTfR I ^Rf ^^RPR, ciHfMp14) 'aUPT afR 
TOTTcRl 

5. aiRqiRTq : ■'iJjRldddl TWRlfcT afR I 

4)1p^l°bl, aRr -q;^ ^ TWq l Cblp44) 7m afR ^ 

7mi 


3 r7q-qq ; 2 

1. <=hlR|chi ^11^4)1 ; 4ftP^|chl '^PqqO "^ft 3lMRqt I 
aR7 ^^'55;<^)1 Chi Rich I ^aR7 Md^^^dicHch ®(iOPhqi I 

^frfw mi arrm^ arq^ i 7 ft. trt. (qftRm RtRt) ttstt 
r^Prd41 qft Tkqqr afR qiFf/qftRm anTm, aifroR 
cmr aimqt arfqwi 1 qitRm aRi^rt (^RvFidcri44>, ■^?i4iR i 4)iX 
■f. aTT7. tit^ttR, aRT: qTR, "cTqqqiTq, qr aTRTftTffq 
(^Tf^tRRtTTtq) qp TRqqr afR 1 ^ qft 

tq TiRqqi ^RRRq q;^ ^t^f^afTTfrq i qftRm 7f^?H afR 
«h1Richi yiel I ^^d nKshH^i (qft-i iildl'^ arrfq) i Tiq^j^ 3^7 
ar^Rj^, fqqRq, cbipvicbi m qn anfror anqR 1 R 
■HOHicHch afR TfrqqTcqqr fRRmnq Tiqi aqcHi "q^ 1 

^ 7T?n ^.—qq artzR^—7i7-qHi, oiici^K afR 
q^i 


4, ?RR Hhqi Ri?ih qqr TTTTTqfqqP : Tqq^, (aPi-Ji 

qtq^ qqr arm arRiro, 1 

3mqT Tfq^qiq—3m?T TTTnqfqq? aif^f^Riq, qfr^— 
q^RqftR^TPT 17 ^ qq^ qrqR RitRI ^itfm t Tft-qrqR ( 3 fqq^ 
qqTiq), 7ft. 3 , Tft, 4 afR ^ RtoRi WTq (Rtto Tfe 
ar^r^^Mq afR 41^41 cfiq)— aifwrT 'm aik 

aimtqTT^ i qqTqftR^qn 1 TTftqqTrrqt Rr^ qqr 17 . qt. 
TRf^q^ 1 qi^^iqq RqftqiT^ qR qrf^^fq "Hqiqqq 1 Rqjq, Ti^Rq^q, 
aiTOT qqr tR^i aqmmf qq q^i 
3Tqq7niRqt ^ ^ R (■'^Rafsq^ qof^ qqr qrqqq^) 
qUkichiPddi qqr ■ 3 m, ■rotmq, \ q^^f— toP 

TTTnqfqqr yctiPi, q^ ^^prqrft R aqqft ^Rchi afR ar35nffq, 
77 ^, qfqqt t yPd^cH qRRIrofq^ (qrq, 'm, dduidi, 

qrg) I TO q:q ^ qRRR^qifq^ 1 #5it qft 3Rjfq, tott^i qqr 

aqqq af^qin to qq qqqq—aTm anfroi anqR qr qqr 
Rfq^^iqR I 


qq afqqiTqnq; arR qmqq 1 qiqq af^rqq qtqq^ qq 
qiRqq aqqq tR^ i 31^ afR ^sqqq Pdq^qiui (qq^ 
7rf?q) I 
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^^ 31 ?^—Tim I 

^ ^ ^ ^ I Wram I ^ 

'iii^i^pHcb ’ggr—Tim i 

TETPR 

I 

1. Wng W'ddI : ly4W, aiPlf^^ddl f^^W, 

TO C^ sriT???!), To ■'tj^ ^ ■sqrw, 

l^ifN ^(m •^, tot^ to 

IT^, -qt 3((k ^ an^ I 

2. 3qm : SlFTft STT^, 3;iFFft 

311^’fl 41Pi«h1 R««ai ^ ^fTT^ qiK*!), ^I<n«h 

"dSi, cWT ^!FRRT 3rfM^%«i I 

37^3if ■£[ 3Ti^ ^ TO 's^ fs^ 3n^i ^Hrsft aror, 
r^»>fild afT3qRTOa(!5qT^-3>^-qi^3miTqil3R^^)^ 

(V^. \ aft. yH-<idd1q 3T^ ^ 3Tra«r; HjH-, Hj 

^ Ne^, NO, CO, HF, CN, CH-, BcH^, TO CO^ I 
3TTW TO 3t^ ^ 3TR«r an^ 

^ezf TO aim W5n^ I 

3. aiTOT ^ 3PFR, aTTOTI^ 

fwTO ^ fTOi, fsbwd ■qsRr to r*wtri ^ 

(fihWdliiiPb* PfbWci •qjRqft, ^srrjRT•^iT^aif to'^ 


^ TO ^ arromt to 1^ fro^ 

Vxu'I §<^c|^Piqr, ^''jT cWT <?>^Pi«t» (<i’Hi'*i'i Vxu'I cWT ^>®lFrf?fq>t 
Tifro, aiR?? % aifM^Riait if <mwPH«b w^\ 

6. -sTTOn weq TO ^ wif '^f ‘Sfiror w^r; 

-=WlP««My-«hrtrM<d ^ ^WTO 311^; 

^3n«iRt -q^ffr if Tnron 3if%^ fterofN to 

■pPRRR st>ipRi fWi<ld cTFT; aiff?!^ TjfR^ <.iR;iqi, diet)! "TO 

fwk^; anf^ AwiHifddn afk \ 

7. fq^d T^IPB : TlsiR apR^ "qn "^snl §«hci Ri«;ia, 

Wft mr TO arffepiiR ^smf iftm 

fmi 

‘id^Piqj "^IPTO >^®i^«t>Prq>Qi ^(Iq, 

T3^. T^q>. 'qjT ^im afk ai^jpftn; f«R to i 

^^4^5 ■q? WT; afira^ “qr ?Rm •qft ^ 

I^^TOTT TqTO; aifll^^; ^ PdJ^i^ui wftqr ctVdPHfd, 
^pr^iPMPd, aiTTO TOTmq» 

aff^ <R^ wflqi 

8. ^iHitiPiq) qci'iRiqil ; aifm^jqT ^ "qft 'q? fd'fldi, 
TOT, UlcfhT TO aiff^ qftfe aif^#rqTaff ^ 1^ 

aiTOR afk '^Hiebd ^ ac^J^T TORTT, a > qHld TO 

?i^?iT aifsTfsTOaff ^ ^ ^ froidi “qr cirq affr ^ 

qiTTO^i ^qqdt aft^ Mqto q^Rra! sm ^ aif^f^aff 
a>r aiBWH aftr w*iH«i araro^Kren 


^ qjT i qft*tq troi, ifq qrr troi, 

fjnwi ■S[Rr fqqcPi,; d<ritq (-^44lan T^) aj^siRi 
ai^qiTT Itot, f^rfqf^ ai^siRi ai^qin airaiRq i Nacl, 

ZnS, CsQj, CaF^. Cdl^ TO ^21?^ ^ TR^I PiF^efl if 

arjjfrn to qB-wi^Pjb^lMtri* ai^jssn 

ar^^i^, qR intfro aT«TOTi 

4. -ihTamqT i ^ rT dPd«F ^ ^ ar^rro qn 4i4l4<»i , 
aTTRi-apjp? ■qnrqftqj' ftuMt, qn ”5L^tqrT*q cftt shiPiq) qaqi 
**i!tqq^'*qnqfd^^TOr, aftkiui* qt^R qr d«ii 
aifq^qsqq i 

5. cFn ^Tlfeqq^q i 

ai q TOH afk tot, q?pf sm to aiMRq r 's^; qn 

qqq Itot, fidiiq qr fro to q?pf to fqPiR tor tor! 
^ qitf^ aro q^dtOPnPd, ftfro 3raRft ^ ^ qq TO^ 
•qftq^ afkaqqft qrqqr Writi 

ajUTilPddO qJT ^ fTOl; '^'ft aiqTO ^ if 
f^TO TORf if, TTO^ qftqrfq, airo^TO to 
3T3^q>q'*ftqqT, tjqq a>qf q^Rq, ^ffnqiqwr qrr qiqqs, •Hi^q 
TO ^ ^vM-m 

a n gi F i f d^l qq cftmr fTOii 


9. TORT TTroT : TOm qn aiqintqW; Wtr TOf ^ 
■a^Pnd arqro qq afci^H; ^i§^xjh aft^ %#aRf ^ qwi totvi 
WH aifqf^ affr qqRjft ?!f^| 

10. -qftqzqi TO ai^fTOcff : ^ aif^Rhq^ qr M 

aik fq^iqqf qn aifiratqq, arftpfitq^ ^rroq chF^ to 
i A aif^Ritqoi qq fqqfpn; froiFft 

astro! q^ aif^if^ A aiPm^ affr fsrof^i 

11. aroi^froTqiqq :'«tfeqr cNfif qi3 airqq'TO'fqfq 
qR anqq qqq (aiTPmr 1^) aii§d1q>W, 

q>ldftif«itR3r~'^,qTT. i, A. qrr. n; hi§j{ 1^ Iqjq^, anqqtqrq 
aiq^ qt^, ^n^Htqitq to qtft^snwd '^f aaqft qprori 

12. TOqqTTirqq : 

(q>) Iq^qw; ^jr)*i«i qi^R^^Tif 3Tl^ f^ilidl ^ 

qftqq, TTqtroqi anm fR^fa, •’^t^fagRTaff^ aqif 

IRitqq, qrg A '^qqHq "TO ^ct^sfiPiq* t^qjM qft TOTO 

■ff I^Tgraf qq ai^yiitq i 

W TOSPlt -^ftfqqff if ail54ftAP<'»l (TOqqqqiT) I TOq^ 

qq anf q. it. q. qqroro; 4 to 6 TOim qr^ 
Tfi^ qq RTPR, 1%^ qqiq TO qf HiPiqft q 
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'TO-3IHm aqk ^ yHcld) 

;3#rf^3it ^ -Md^irdeH); ^ cTFRfd^ cT«n 
ftsTMl 

(•>7) -fe chNTHdl +NT«W(^i 

f!pm, 45|4rHd ^8n HlcJjil^ld I 

(^) imft ^ ■fe sftcrtTR ^ 

cl«n ^« 1 , cim 

'm^ 3^5 3?k -3^ stTb^to, 

3iFF«r ^ "ter WTT^ ^ ^ 

13. ■^^'ctt^^'BTBPTTBFR : <ri'^’ii^>s 3||T y,«h3»ii5S 

: Tjaicjchi'^l, 31|oKTt?h<ui 3T2f^s7rt ^ ■?PT«nf; 

14. PoldN^h ; ^ NH 3 HF, So^cTSTT H^So^ ^ 1 

Pcldl^^i 3T^«IR^ ^ ’31B4jddl, ■prfe PddH+l ^ 
Wsm BT3^, ^ 3TI^ TTT«ZW. 

^WT ^BT y^f^-s 1 

2 

1. f^lPdd WB%3r^ ^«1; ^(lBPd=hdl, TIM U.<Wedidl. 

X-^c f N , s;')Hld)m, cfid^dld Vi<rd1d, I 

2 . (^) f5b*iifqR7 : <i<;iei''ii "STO «M4Pi'h 3Tf^tst)Mi3ft 

rsh^lllql^^ 3T?27^n 'HIHI'^l ('^rfnqi 7^ '^—'iRi«6 

^) wFznfWf ^ ^rm-37^ 

T^TFPT; ^Tr*TRT 3Tfqt^3^' ^ 

'SPmTB— (^dlP^fsT)' B*|41 aT^^STUt ; 'BfaT^ ■ 3 ;^; 

STpBf^^it ^ <ft • ^Bi^^^d • qfV t fmq cl«n TTf^T^F I 

(7l) "B^q^ : cT^ cFR^fWT STlBBt, 

ohK^Piq’il, "5^ *^ci«f>l ( 3 ^ ).p5«t>ci) 'hiqf'il, 71*71 

^ ^cBT^, '^iPHPd ftsTM cWT SlfBflFBT I 

(•>7) 3lf7T^*irqB STP^f^nTlTt : SNl, SN2, SNi’, SN2', SNi 71«n 
SRNl %^7Tf^BBT; 31^1^ ^ BFW, 

^ ^jlB I $P4d4> 4ini«h! 4iPi<+n ^ 

5crl«t^P^Rl«h 71*77 '<^f^4lPt)Rn'h I 

(^) Pddlm 37fBPs*>'4K : El, E2 77*71 Eleb f^rqiWPTT; 
71«n ^rW7-E2 srP^f^sit Blf^PdPi^ 

SYn f^cTm— Hl^^dPBB, 71*71 Pcldl^ld I 

(■g.) Bc+,-^ 37taBR : C=C71*71 
B4idB, C=0, C=N %TJ. -iidcriilPhPdBT B4)77B, 
37tf77pTR7 77*77 <=hHTPd<rB I 

(^) ; fqB7<b)d-PHHI«bld)H, 

qM»i<—<Vqi5'i jJ^fq-qiB I 

3. BrnTt*? STfBf^TBnt (Pericyclic reactions) : 3 ^^^ 

d«;i5<,u|, Pd'q H - “'777*7f«Krl"d> 


STpBpJb^Iti (2+2 71*77 4+2) 71*7i^ 
Pb<B 7 ^M4) %B3 (1,3; 3,3 71*71 1,5), FMO WTBBI 

4. TBP7B 71*71 37fBf^37t ^ l^rqif^ : 'BTO 

(^W>4^4 ■B*7BB ^7%), B^TTT, il+HH, BTf^, 
•Wt%l, ddlilBd, qV4>PbVH<, 4iPd'jtl<l 71*77 

37fBf37*7nt '^1*1 ii,(Bcril^H §'^d 

7W7 1^r?dT-^PMU,tlBb1, t^lT, 71 ^ 71*77 

HUHIWO 37rBf*4lti I 

5. ■«7^d4) 3|uil(rfl 

(^) qgd<=hl ^ *^Pl^ 7B7*?B; f^cFTB 37^ 3^^ 

<i)‘BH!Pd+ ■ 3 ^* 74 , 4^d<b1 ^ ^BT^TT 3^7 B77 3?tB71 ^TtjBTT I 
37CR7KB C^fe^tBB), ^dlfZ 3^fBBtf^ WldT 

(Viscosity), 377*7 'TnjF Bfifd 'STB 37^B77 ^ Piqk^i I 

(■^) ^ PtbH 37 k ■yi7*Bf: ch|4Pd+ «7^<H«t>- 

■'flfcT^f^TcTPr, BIcTtelf^, Micilfqil §ci«t<Jil<l?6, i'+JCiPd, BTfclJk, 
tfMkl, 'BfTd^ 77*77 BT^kr^ 7^ I 3m^fk^ 
«(^d+—'b)BblPdPs'Pdd) ^dl^^B, Bkl^TT^T, PBPd<b)d 37k 
PBf^dl 

(B) ^ 37t3bT, ^StiTTF^, 37T7W TJd’iB ^ I 

6. 37rB4)K+I ^ ‘Sq^tn : OjO^, HIO^ CrOj 

Pb(OAc),. SeOj NBS, Na ^ 37Ttlfq*71, LiALH^, NaBH,, 
N=Bali, MCPBA. 

7. 37^1^1 TBIBB: “BlBlBn <bi4Piq> ^flPiqil 37B>RI OBiqPiqi 
STpqflpqtt ■3 t 1^ sltr PHHdM 37^Bqnt 3|t7l^ 37BB7nt 
Blk^ ^-I 3^k ^-II STfBPsbqui. I 

8. tTOB 3|t7 ■BTBBl ^ 37357%! t 

(Bi) rSH<H|yi4> 37^ BHB41Pd4> 37PlB£7FR 71*77 

k«7tlBri 

(71) WBPtB 7 "Blq?*!: 37^ 1^-BB7T^ 

37^ 371337 ! ■£! %*717B^ B^ Bit IktW 371^t71BT t 

(B) 3^k 37BF*7T^: N-+7r* 

71*77 7r-^7r+ BsFBB; BH^BTl 1|;377B«7 71*77 ^TT^PBB BTC^l^kl 
3I3I7*tlB—^5Bt-B7kR PtBB 1 

(B) BlfBBitB '^*«7‘blq 373^77^; 377fBtB)tBB 3tk 7^fBBtB>t^ 
37t^; cfiPH'bd 3lt7 4>lMfd’q PWIB; H N M R BH 

BIBITB 4>l4Pd<4> 371537 ! ■£! 373I7BtB 1 

("^ "S^TBIB h 1<4>, %B BtB), b!B), 

BtB), BIBITB B>i4P14> 371537 ! BH ^a-S'i; qc— fqd^, 

■jqtB^BlBI 

(B) ^B^H BBTB 375 BIB: 37B77#TB7 BB77 71*77 '5471 
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1 

(^) ^ ^ Trf^ 

V^Hdl, 31^, 

cI«?T ^ i^pft I 

cI«?T ^ ^RT-).'ii<rs ’HOHi cWT C"^) 

^ i<n ^TRT, 4 *m, '*i^, 'ITT "'^2. 

rH6=hWcb/(t^), sTTwimr (^sir) w 

^ I ^ ^ 3ik fR^pir-^ w ^ ^ 

fR^pir—w %rTT-twn ^ •g ^ ' ^x I w ^ 
f^PRT-'pTFT^ "^rJl <liBl<^>V'5^ 

31^ (^dPciJl)—d<d1<6<u| W cKcflcbiWi 

3RTwft^q 3raT^ ^ R«ib<rmi-^ wff ^ 

mRcI^H I 

(^) cJsjrqR 3T^^RTII 

37Mfe t^RROT Ijqi^-f^RRq ^ 3m W tgSlt^ 1^-?[5q^ 
3T^^ -jqf^-^oqTTH ^ 1^13^ ^ 3R1%^ 3TRRR, 

WT aiRm, 3TT^te c||bMJ^Oddl, Sn^RP STRT^ ^ 

'^^RRT^ 31l+eH 

yiwildWT, rI«?T otlol^K, %—31 c|m1n«I ■R1»7 ^ 

3lRf^rRH, 31l5(T4)<u|, 3Hl5{ch<U|, r+«<rll+<U| | -gq^ 

srf'ichrH'i I 

(n) ’Sm 3?^rRW 

WF 'sm 3T^OT, "g^ 
F«n yurtPdd "si^qRRoi ■g^-'^r^ ^ ^ ^ 

F«?T 3nM#eRn, afR ^ g«TT ^ -SJ^ PdPHHP<l?l ^ 
3rfMch<rHH ^ ^ -sm F«TT 37^^RW ^ 

FNRt ’3)^ 37^^RW I 

q.did «i§ci 31^iq) qi'M'b, Hid-oflc^'»i*1 Pihh, 

w 3?cnfitwdT-»T^ FrfRi airaR ^ 

FTWI 

('El) g«i<=Kh<ui ypjp^i^ 

■Rn2T g81+=h<u| 3I%^TTR: ^TFPT-PdPHH^, WER^T, 
^Rf^rRlR, 3?^ (fwlF) TRT F«TT 3RT 

yPd)^H^ { 3<[Utpc|eb 3TRm I 3# W(^ (^ Pi6Pcid>Ct ) 

Pi«t)4wi I 

is .) 3rf3fnF 4Mfch< grf^chrm 

^nfF^FT (%FT) 3TfM^T^ (1F^ ^) ^ 1^ ^ 
3J^lfqd q)K«h, cTRRT 1^^R tiqqi 

3rf^«h<rH’i—F*F "^ff^ \fHMO qils'hi (^’Hd), 


5irgH«^<rf)^ F«TT ^ ^ ^ srfM+rMH, 

31R5T^ (■Hsld'H) 3if'iq>crH'i 

(P^^I^H) 1irW RRRft-srf^^ F«IT I 

(^) 3fel t[Rr^ W fmuT 

yf»qi nRqrqi RTFR?^—c!^, 3raTF, ainun, 

it (pH) W ^ 

^ i ^ PnC^d MPwci, 3ig^ rR^ ct«it 
^RTT f^ MlP<o|r4, tt^ Rli^nq fROT, 

(^RFFiiR) it 3TTf ^ fii^i ^ ait:^ («^ FFRiFr) 

1^1^, F«TT3n^ 3igP*qi, 

aqa Piqqwi ^tdfqi, 37TMTft?T yfshqi Piiq^i i 

3RH-R51: 2 

(^) writ F«TT "SRlf -RRRte 

^'i;fq«jwi/<JH (■^) nfs»)qi3ft i ■RTRit cWT 

d>4 igcrU ^ 3TR)m I |«nt ^ RWilfcH<w|pHPd 

(TSlft^pitit^) ^ilct)<u| gfR 3tfqgr ^ 3IWI^RT!R-'P^ 
■5EJMT (TlWri 

(^) iWNPd* t^tpRRt ■Tfd^ 

'iRiq> Piqn-^g® aiqqit rRiT li^nJi '^iR'^-aiRraR 
FTwr (it it t) Rit^Rw, ■3^^ -qi^ tT«iT wr w^, 
^N^t^-Ritwi, q^rll^Hdl, RflFTcn <IElMpHch 
3TT^/3PTT^, -^-a^cm F«TT ^-3T?m fi^m ^ ^RR 
^ RR^n^FTT I TRTRlfi^ aqf^ilFqT 4^|«^|c(^| ^ ^Tpa? 

ftsRNr F«TT ■'Hiwild^l ^Hl-diui ITrfg^ ^-3Ritcrf F«1T 
?lf^l 

(R) TTRRlte aiif^ FitpRRt 

(i^) ttq 32 <, wit aiifaRTraii ^ w Tr^Rpt 

ai^ ^ ^qrw I aiREi 3m wr fa R i t fg d 

(it "gR ^ 3^), Hd*l 31^1^ R*<«hi< cR?I d'leb Pl'Hiq'l ^H]q><«|-ClfH 
RRM W aiiifig aiifgRTTi I tiwit aiitant-gf^lfRT f«it 
ai^c^Ra aiim^RnR cwr iRT-iR, ^-iR aiRtR^qn^ 
R^RPt F«TT RliitfRsp arfR^RT ^ idxrHdl I fW^'H ^ 

13^ Miq^t i UldRill i g«lT^pJT ^ it^R s^c^HH aigrRJT 
RFf^ I 3I»llfqdl RH^ t RRdlitR FRT ‘’’R-RRdTitR RlJ.dtR FRT 
tR^qei: fRRdTI 

(R) TRTIRfRRr iNtRl^ 

yidiPd+ d>l4PH+ ’^cqR-R)!^ RRT Ril^ aRRlftF XRw-^nit 
FRT <=PHN/<4jPq ^TR ^ fwiR (^^ 3RR11 rT 


3—45IGW005 
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[W] 1—73^ 1 


^ 'TTT^ W fe^l ■gnST c(|41HI-H 

T1%7T), cT«n WPl-'^^rd«4M 7T«n yi^jPdcb 

■qft?T)«R (c||^HU^crl1'4 3n71^/'»i^/?fl«PT) 

^gtri Midir^idiH (7?:^ ^ it it it i/^ T?:^ it it I) 
ilRrlPcHl^d ckrlVl^^, itfcrra^, 3Tit1i^ ^ fiqfnT I 

itiH cT«n ^ 71811 ttsu ijtw t^, 

r4iUcH-ai<reht^<r1 7T«IT (iit«fraf^) I 

(^ MiltcKUitq ^4irH4d cT^n 


3l^5R*T 3 hh<^h 4 yln«<ei licK^i, 

■^P^lit, UPd-Md i PldjPd Tl^ll 3?fWlTJT I 

itr^ ^ 13 ?^ to 

fcrf^, M.diT=f)‘ W f^, W13 'iroi 8iRdT, 71^ 

TOlit, wit ^ TJT^TO I cT«lT it^ 

7J511 it i yld-Md cim PcidjPd, itr fd I titto 
i^T ^ fTOcT 'TS^ TT«H CI 3 fifcTST : 3lidP<<=b cT^H ^ ^ 
wm ■yf^-'eTTi 7iHt4)<u[ I 


mP<R^fcichl d^n ■'IdfdT^ I "dT^ cT^TT i '3^^ ^ "itd, dN 
Pdi^ui Tgvfid (itd ^5R7T F^), ^fritd W dd W, 
ihjR I iiTTd d«TT ddfTO i 3^5^? dcif dd 3TO 
( 3 ^ 3 ^ dd '^d|c() I 3^3^ TdT 313^ dlt fdfddl ddT dd 
xf^ pH4 ^ :=^^ l dit HlPd^i I i[7T 3iMp^m, dd^ •ifftgd 3^ dd^ fdddri 
^ dfts^, 3^3^ fdWT d3731^ dd 3Tp3dTF3d (fidlfd) ddl 
fwdd 1d?^3Td I 3#d ddi PdW)V itfed iddfr^, tt ^ 3 ; 
^3tfitddl3;d3;^3;T^dl aiimd+ldld irddl, 3TT3dT 
3d^, ddfdWld fd^, dTT, dr5 ddT 3dfd73T 37^ 
3Tpdfdd3 I dd (^SiTTif) 3Tpdfdd3 I 

(d) 3f?FdT tdtfddTt 3T8fm?d 


3dl3 diW ^ %3 fddd (P3i<+H^) ddl ddiitd 
3Td?d3dTi 3fk 353 rd y^Pd^i I ^ddd ST^dR 3lk PqetxTHl dlt 
^crlHI 1 liTdlTd^ 3^ "SRI fddd didld dT37T ^J3dTd 
fd#3d I 33^. 337. 337., W, 3T7 ddl dtdl I ildW 1^ 
td?^3^ I dfTdTddT 31^7J^, it. i. 337. dt. ddl it. it. 3R. I dlTd 
ddl "^ifd "^^-dd ddl IddRd 13Tf3 3T3Ti Tlf^ TTdd 
ddl TTdd Slfd^TITT I 


fiteiitfddTt 

R^d-'dd:' 1 

dFT-dl : difddlt tdt^ldTt, ddli-TTId^i ddl 
TTTddlrddT fd?^3^ 

difddlt idtfddi 

•RIW ddl fddli, 33 . 33^. dlddl, 7l1d?T, d?f dlt 7id)WI, 
dTd ddl ^ fi^ idxrHdl, idlit, 31^3131 ddl 7T3d^ 37 
733 dl7 d^, d^ 33^i ddl '^fRTdtd 3id, fn^S 33^, 
yyPddd RFdldTdl, chPcrHd ddi dd PTl^ld, yHcJcrd d^ y^ii<n11 

3d3 ddl tidtd ^ SRRji, d533PT d^ 33^ I 

did, 33dd ddl ddl idfdl t 

■^psnfddlt ddl dfddl : dUdfd ^.Si3Pd4>t ddl ^dtd TfldR 
ddl 3TO3H 7TO ^ 37dt3 dfcl, ^pTdldtd dfd I dfe did : 
ddl dldt tejd, it. Rddd^d tisid, 3cdT7d ti^ dd idEd, ^ 
13^ dd 71777 33di dtd, dfd 317731 ddl I 

3dli-71T3«i : 

717^ 3fdd77 ddl td^, 373173 fi371dl, 31^ : dlfil 
Tlit^, 313W7 d^ ddl ddld 33^, 7T771 ddld dd P^*ia, 


TTTddldldl fdT?^3d : 

3i l P7^Pe1d [ 7t71 3id I ddl II, RdlTdl 3R f^, TO 3^t7 ^ 
•#7^ ^ (^) i 3^^ idd fd^ dlt I die! 1^, 
33^ IdTO, 3T3fi3d TO ddl ^ ^ i 3^ dlfd dlt 
fd#33f ddl Tdd 73f?d I 

^cTd 3R 3ft7 3dTd : TO ^ 37 313WT 

ddl ddld 33^ ^ %3 3dTd idli I dtditdl 3R 3dl7lt 'm 
TO ddTO i 3Tfddld3 313d3^ ddl ddl ddld 33^ 
3Tdi^l7177T33drf^7T3de^ifdH^^ (?^) 3dTd 

iarii 

^ : tddltdl, Ps3i1<rl ddl 33d^ ^ 3^ d3 dldtdd ddl 
dIMHM 3dTd, ^ i 3dTd ^31^ I 

Pd^eiyu i diti^tdTTf^ : 31 mRP3c 1 TO ddl ^dtdt d3 ddl 
f^d ddl td7dT33 i pel Vet 3^11 

TO 3ft7 dNt dlT 3rllPw<+ 1d^^3^ : k7lPw=h ddld tWd, 
R7lf7331 PcIVelMUf, T^fddl 3^mdlt, dtf^ I 

31713t3d ddld : 33^, d^ ddUd, 3<lil7 31^ 3ft7 

■5133 31^ dlt ddld 3ldddT dlt 3l73d3T I 

dFT-Td 

TTTddT 3Tp3dld3 : ?731d, dldftd ddl f¥3^ TTTddT 

TRddTdldl 3Tfd31d3 : 

TRddldldl "^Tdld : '^7^ "Jddl 3it7 3R '^ddll ■+dfdd, 
dUddn ddl ^Pcr4d dt^ ddl Tldtdd | ddld ddl ^31T?dt 

dlT 3Tfi31d3, TTdfel 3f7^ dd TO, ehdPdd ddl <^Pcr^d ^ 
3i7, iit 3i7, ddl 3ft7 dd31, 7^ 3d dife (7d»l 33dR) 
dUdld ^ TifddRTI 

Tlddli ddl tdli 3c7t d3 3lf331d3 : 3^ idl dl^ 

3i7, dlid 3i7, 3td I 

didltd ddl tddlf iTdd dd 3Tfd31d3 : 

fid 3Tfi31d3 dlt 7idld3dl, 3df^ dlstHd ; dUiddTt yPddTl 
ddl Tltdl 31d7dT fdPd i 3Tp33ld3—33^. 3R- '31^131131! dlt 
fidnM/dd ^ 3d 7 ^ d3 fidlfd, it3Td-7^, 7177T ddl 
33ddld37 Tldd dTd, 3^ dUd ^ 71777 33 Tldd d73T I 

Tltid 31ddT <.f6fl 37d^ 3R ^ 3Tdid iitSTd ^dd^dt I 
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f^dPld TT^ I ‘ti'Tardcii "gR?! MfdHK«*i I 

^ RT Tli 3TNC1N5K %lNnT zfW ^ 

3lT^«t)crMH ^ itTO; W I 

^ wRi^irdd ^ yRl^lRdcl ^ ^ f¥*Nt 3?k 

yyiiPri'Mi 3rtT arrmfei -yfr^ rt 3ik ^ 

^ «hi4chi<l ■ypN^, ^ ^ I 

3TTf. -q;^. (JiRd<=h|3Tf) ^ ^ 37^^ fs ^ ^ 

3Tf^<4>rMH 1 

yfd^iJRdT fRf% 3#l<^rHH i 
WT-^ 

cTC^ Tgp^T qife-I trtH 

■-^ifilcKl : 

'jfro cTCef ^^ fcT^f^na^ 

wjm ^ ^ w RT ^ ^ ^ ^ Rt ^?nte ti 

. wr ^ ^«&MRich1 TT^ ^nfw : ^ alk ntoi, 

<HmrM ‘TTR^^R^, ttstt w?, ^ ■RftdT 

37fR^8;RT, W, 37Tt7§Ti[ ^ ^ ^ f^TTiTTf^ 

•JI^ <i<t|eKt)<u|, ^ ^ yrd«<Rrld ^ I 

37RRH Pl^5|u[ <HHlch'^«i, tlicirM, 37NfH 'HHl'=h^«l 

^ ^ ^8Tr ^ 371^, -RRNrW, 3TN^ 37T^ 

lHHlchlu|^ ^ 'RTOT37f ^ 3759ra>r, tn^ 

37^ TT^ ■^r^ 7<^77 f^R7, 37TFRTRt cNT ^ RNt I 

TTof -ffXRc^ydl : ^f%TT^ ^ fdHKf^d 

171^, ■RRW Rifl'd, f^, 37f5r^ TT^ I 

T?RtR Wf : -RRim, 37^ -Qrof ^ ^ ^ 

^ SRT W?l 

■qftTThlT W : -q^ -q^ r R^RI W, 

^-W, RTifR 'GTR hR^Ih I ^ 'QTR 1^1 

wit ^ RW ^ 3TfR^^ ^ Irot 

TTR Wf TFf^ ^ 1^Rm, 'dd<H wmr ^ ttrt 'Tf^ 
3i'^l ^<31, RT^RR, Mi^H 'SPRTW sfR RT^ ''jt<rt«hl4, Ri^mI 

3^ WRtR ^ 'JlcilRId I 

^ RTftRR : 

RRPT Rof 3i'HMM 3N1^, 37T^ RR "R^jfS ^’*^13), (qRl'^ 
^ RRT 5hlP^oh RfclfTR RRldiim RRT 

TjDTT^ ^ f^Rm. Tft?! Rfwf ^f 31 

3NRTR 'dcdl'ceJd 3fR |77^ 37^5RtR, RR cRR, 

nRqaT TNTf, '’^3RR-^f^qii RrNroi, Rnsr RTR^ M^qal 
RRNtR ^ RRTRRR R?t RtRH f¥R, RR RtNT^ 
rfd^lRrld #71 


Jiclxiinrid RR RRT 'STR^lf#! : 

3P7## RN—RRnr, 37fRR^, Rll#^ 77^ (l^. 

■#. R^. RR.) fq7i'«. rRt, 77RT?17 RN I 

RNRTRt RXR, RI^ Rfe, RRRiRid H R^ 

RW7R7 fRTRTRR RN, W9RR cTRl RNl 

RRRTf^ 37W, Wq, RRfRRRf, 37W, RR^, PNTTRR, 
RTRRT, fRW7, 3Tf^^^, fwj -qf^ | 

RTT 1rR)T77 # ItISJRT, RR>R, 37fRNT77 cTRT R3R7, wt, 
Umi TTW 3^k RRR, RRl^ 37RfR R^ RRT 37lf#T Vm : 
Rxr^RR RRT '4C1TTRRR MMd R'J^RR 77^, 77#f 

# fR^ eT^i 

R—^ d^d1«t0 

"RRT # RRjTT, «ti<ni- 77XRN, Micoi tOrTR, RTR 371RR7 fdd<*^l, 
R#R77R 777RRT RRT f^NTRI 

RJt^qftRW CTRT777RRTR7R7 W, RRI# Rf?TRc7 cTRT ^ W 
RIR, 'SITTTt fRRR MKRWldl #! RRTf#T R7^ RHTRT, MKM«ldl 
RR fRRfTR, TTTftTT fR^ # RTTRNcn I 

fTTTR RIR, RTc7 W 37R7RT, TTRTSRRl RRT 77^, RR 

RR? t#7tR fTOR, Rd^ I 

^ 77?RR, 77?RR ^ UAm, RfRRRT RRT RRI# yPdRd 
RT7TFRRT, 7R RIR RRfRT 1 ^ RR TTlRS^t mwm, #7 RT^, 
RRRT fTTlSfcT, 37R?RR R^STR, '»J^RIR fRTTR 77f^ RRT f¥#R7 
RIR, ^RRR|R fTTlSIR, ^RR RR RR=ft fTTOT, rIrRTTR? fR# R7 
'^RIR RTR^ 7^ fR#, RNR^ ^QRR I RrRH RlfTRl, ^TRl# 
RRT 37N R^?R^jyf fV<&lci, ^<6 RRT IRRRTR R7RI STTTFT RRl 
TRHR RRN IRI77 TRlf^R, ^ RfRR77 RRT RRI# yfd-sld f#R, 
RWtt #t f#R, 7Rlf#R 3TR? I 37R7R^ 37#RR, R^RR 
f#R, RPtRRR 37R7#?1R R7t^, RIR RT# R7t^ I 

RfR # R^NRpf RfR # RRR7, 37fRR)rRH RIR<^, RfR 

# RRR7 ^ RRR, "RRI ^ RfRRRT I^TTR, RlfTFIT^ fTTSTR, 'RRT# 
RT^, RIR R7R, 77^ RIR, f#R=7 IRRRIR RlfTRl fTTSIR R>t 
37R5R}'^dl, ^ R7t^ # ^RRTR RlfM RR HtR I R^H , 373tR 
IRRRPT RlfTRI, tRRcfR fR?^RR, ST^tR tRRcfR i 

RTR 375 RRTR, f=(ClPld RRl 77RRR RTR, tviH, RR^TTRRRT tx277, 
3d<7Nddl, 7^ r!r, 7^ # RRR7, 7^ RlfTRl, 7#^ 
RRl rPtRT fR?^RR, 7^ 77R^ # 37fRRfcR, 7^ RR R^^, 
7^ 1 rRRR, RIMr? RlfTRl, '3# tg RfR, RJr "^RR RRTRtRT-R^ 
RTT^-RTTJ^ RTeft, RcR7-77RR, 37f#J7tq^ Tj^ 7*liql«h7'J| I 

R?R RR—2 

R7R-R7 : fRRfwi, dRidldi, RRRR^, #3R7 3ff7 RRN 

1 . 'Mot dR>HlR) : 

HIPhrO TTTRTff : 

fRRfR 77TR# # #%r ^ HRT WT, 

Tfr^R Rm ^7^ RTTl^, ^ RNTte RR7 Tft^fe RTRltS I cnRT fRpRR 
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[HPT 1—73^ 1 


) 


cfHl 3v3tfeT «t)5h1e ^ y<s|Rlcl cT^ 

y®tRna cTHl PT%PT ^hVle, «6st)1d cTHT <^»Vlci, 

y«h1'<i "^iT 3PTPT i §HKdl tr^ TPTPT, 

^ -^prpTt ^ TT^ mm, T^TTfe^ 
3Tm?TTt^ Tipmt, aP7P«T ■^Ht, ■3PT WP?T WPlt I 

: 

3Th ^ ^ p?«R 

f^TT^I 3TT^. p;^. (5irw«6|3it) 3T^ ^ 

^ ■[pw, cTHI WT«4 

3TR9H5FcnTt ^ 'SJ^^R I TT^lcH, Wff 

^ mjm\ 

^ ^ v^ : WT, arTHfcj^ra, MfWxj<q, ^ 
^ TPJ^, "[IRT •p^FRPHT cTHT ^ WT ^ TPS^ 

^ oZTcr^l 

TT^ f¥^T^, ^ elPTcT, I 

2. 'MnT ciHob<ui : 

TT^ 31^ ■3WPII 3T^SinJnT^ WHcT, 

WR ^ TTHTf^ ^ ^ ^PT3r, ^^Pdd ^TT^, RPH 
TT^ Rfd 3T«ZPH, TT^ ar^^SJR WPcT I 

3Hch<ui : ^ ^vRR, 

TTtq I 

■3WPII : PHRfl, 

3Th ^337, Ttm, I 

3. fpik ^^frspTT 3Th : 

W^T, frf^TJmi, chi4p+5H, ^ 3TfH^Hm, 'm ^ Tfei ^ 
^fRTt RTcff ^ 7PT3^. PftHpsnT, irg 1 elPT^T m 

^ ^ Wll 


5 “ 

cf«n aTRT:WT, ■PHTT^ TOT I ^ PH HP W^iT TTH ^m, 
HTIltcHH, ^ HP fwW, fTOHT HHiPHT, TTf^H, ^'+4^ 
Wm, tn? ft^HTPJT (HfHRTPP) I 

<NH|4 ^'^IPd^O : TTHHPf hPhPT Rifl'd, WTPf « 

^3H|MTH> 3TfHHTRH, 3T^SRH HP2, THK (^^), HTIITcHTP, 

TTH ^^^HfHPT HHTI HPff HP HPfH^PP, HPT WPP HT^, 

^ ^ r^vdi^H TTH ^3P^ Rprh, • 

■^f|H HH^ 3fk HP TJfHtHPn 

•RfHT 3THHTf ; Ht%W TTH 3T^JWe1 3TW?l HTPTHfP 
HHRIhT, TTH PP^ -pfWTT4 
^PTHTI '^Rufldj'd TTH SRTPJi^P Pftdp, ^ 3lfHHTpHP 3THHH, 
37HPT, RPP^, PT4 3THP?r ^HHRHT: HrPTHTH PPPPf 

f^ STcT^sn teiJp I 

HPT-P : "m fp^, ^ 7RTTHP TTH 

^THWPT^'FT, hW|^ 7T#T, 3THPHH 
PHHP, 3TcT: ^RPP, 3TfHHR HHT^, vddRTd, HT? 3TT^ fH?^HP, 

HT^ 3TfHHTppT, '^TcTr^TH "glTT HT^ 3T^?fteH, Hlf^HP WT^ 
prnffwR-pRHPH i 

^'m 3rHTf : Mm: cTf^, PHHP TplTHT, WPHPl ^plTH), 
hR?^ phi 3TmR 64 'dcddl^l ^RTHt PHI 

3PTfR?;S RstW ^ ^rp4p TT:H7 H7H HRR 3TttH TTHT^, HPIHTH, 

pcqp PHT •^pptPp pRsinp, "ijHPT 1 hhh i 
-m tmm ^41RdO : ^pht hwpt "m tmm, ttht 

hR^I'sI'IIH^ ■pcTT^TH H^t PHHP SPTPT, 'dcrllJifld eiPidl, 
3THPTPP, ^ PPTHP hR41^HI HP STsRtT^ I 

Rtht^ ^pIRthR : HPTPfi Rtr ^ hR apsRHHPn : ^ 

HP ^ WTPT, RiPT^ fetr Hft tJUJHPT, Hjfp PHT 
RNi^ a<)4) PHI pphR p^fpip I 


^ : -Rt. Ht. HP. RP Ht. i 3TR. A Mf^], 

WT, PpshPdl, PIPTP, ^WPKpiT 3P^[fPHffHrTH 

•qzpp? R^hp. ciftp s^R Rrmp Rpipp i tptfppR 3 T«Rtrp 

^ PcP, fppfpjl H7t Mm, PTRtH Plfe PIPTP, PHH 
PIPTP, PTf^HT ST^PN pp ^qTHPT hR STsfsHPFIT, 

RPT TTiIp fpHTrPf H^ ^^PPTl pRhRRT PTTPplfHHTPT I 

PIP ^ : ^m pp pRpft t^ftfPPR 

^m : pR pp HTpfl PTRp hR PIPM 1pfp, '^, RT^, 
THMd^P, ■PHPT, 'pRSJR, RtHTTHP ^m, WtPP pP ‘PPTHRiR, 
^ rhptthtRth^, phRth I ppjHP ^I:?h! Rrp rtR^ 

clHcbT^Jl, ddilRdX ^dlHiRPP yd)P»l PHT 4i1<d|yiHrHfd fPlSRf I 

^ ^ PH, Mm ^ 3PHHP, Rrlt, HTR PHI hpRRt 

PTHPP arfPHRP, 7%?TP PHI HT^, (z4 ^p^), ’^fp 


RtHTI Rip 3T1H2P P^, ^RPI, H?^ hR hRhT, 
pT5TPHtfPpRHnP6^IPn7fe3P-3TTHfHHTpgH^ 31wRd ^ 

Rplfp, R'^Im Rt^IPT, shild«t> 3|P^PH pjpH^, p^ Pl^ THPTRt phi 
PiciRo PR PRp^, 3 RPRp phi SRRpRp P^^hR PUPP HP 
3TOR ■^P[%P1PT Pi=bi<H I PIPT PWdI : HiRH PHI RiHHH, Plel RtpITP , 
P^ HP RPI^P, dpuidi I 

P^ rRhPT : HPT? fpHPHT HP fePlT?, ^ fPHIPHT, P^ 
PPTP, "PPIPI^ 3?HpfplHP HP P^ IPHPP R PIPP 1 

fgpRppf RW hpR : pRpTH PHI 3?PTTjr>H pNt PT htThhp a 
Rnsfp 3fRfspirfP, ■^RTPTf-RT:5TP, ^ wr tM, sthpip 
3?PHRp I 

PHHP HPR ; HIH! hR fHlR[, pP tJPcH PHI ^-HIHt 

RT^, THTRrH fp^RP^, PlHt HP (^^RZ) PPHR, PHI 
pRlRt fpTPPP HP tPHH^i 


f i 
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■RPf ; <icMeJ«l ^ fW, (f^ 

^ "3^, 1¥^ i 

HFf-^ : $s«lirH^0 

^ ^ 'jq ^ ^ ^ 

■qm qft ^ ^ 3T^psiT ^3^ 

TRTiqf^ ^ ^5ft^ ^ ^ qr^ 

<4)MiRqi. ^ qnq) I 

■51^ qq armf^ : wr qm %5HTq i w^r : 
^ t^rsm, ■ 3 ^ qsqr 'qrqq, ^-, ^~, qjq fq^^, 
4ci1<lHl+<ui, ■»3^qrnn, ^qr^, qq qq? (riq«idi q^t ^ qr^r i 

'4C1 qqr fqd<«i : "qq ■h^cI'I -«<*!<, 

FTH 3ftT TOHI 

fqd<>j| yuliRriqi; atf^PTTR, qT?q ^ ^ wr 

fqrftq, 'dqqr qqr ^ qrq qR^ qr^ qr^ ^i1%q 2 ppt qr^, 
qte, fqqTq qqrf^rqt qq 1q?^qq, atfqwr, Iq^Rui yuiifeiql 
qq 3i^<8iR, MM-i qqr "sqqiT qftqicR 1 

qrfwt^ oqq^i : q^ qqr sMta 
qifea'M—3^7 -M^c«i qqfff^rqr, ^1q(l ^ q^, "Rlqff qiT 

Is'aii^'i; "Rlq^ "Sq^qR, 3RFfq "qq^R I ^f^qPi'q) 

•qqqf ff T^rfisrTTi 

'Sm wf, 1q^ afl^#3R, 
qr^^rqq 3ft7^ art Tit wirq qcT qrf qqr ^ qr RtcbiyH ^ 
qrqqn 

Tlt^ qqqR : qn4q>7<] f^, ^qrffqf, qjt^, 3^q^KH 
fqj^, 3TiqRtqRq, qt^, - 3 ?^ 3Tqw, qf^, 

^qr, 3fqqq> fqrqRq, 3iqf9T^ qq ■qicii'i I 

^ 3R%EJ ; 7]!^ 3th: "RU^W fdWRWI 

qq qq^i 

qqfqr^q^ : 3icidNd Pcichw 1 
■fq^qTRR, “sisitq qq^, ■^pff, wt qftqtqqraif ^ %ti 
qqfqrq TiqMt qqiq •Jjcqfqrq, qr^ qr^ fqqqq 
3Tfqfqqin 

qrf^ 

TO qq—1 
^TT^—qr 

1 . qq q^-'HIHI-q : 

■mp^ qq q«fq ftoq-qqrqfir q?t qqif^ qR^ qr^ 
qrftfrqfqqft qqr qttr tqqntq mx^\ q^ qq qrqjf^ qq? 
qjf^ "jTTfqTq, y^K ^ q^Rtqf, qrfqqq qqiqtq>, Tqqi qfR^; 


qrtft qqr ftqm qqjqtqj-qrtrt qqrftqf, ^ ^ 315 ^, 

"W ^ 1qqkw‘ ^pqtqRq qqr qq ^stqRq, tq^ 
3nqR, qrqjqqR qqr ^qi^ 1 

2 . qq qtfq-TOf^qi : 

TTjjf q^dH (IqrTqr q^f^rq), "srit qn^ qqq, ^|j?qqq 
qqr ^m'd<ui q^i vitdl^i, qq-‘3WT qjf^Mt, qq^-q^r 
qjf^Mt, q^q qjf^Mt crtt q^q q^ qjf^Mt q^ ^ 
^fijntfqq qq q«fq, 'srsnfq qqq, qpiq>f ^ Tqrqqi qqr «qqwi, 
qqqjqjqq ^ q^iW, qq)qtq>t 3ifq^, q^ qqt^qq q^rfqqf, 
"gqr^ #31 f^fqqq, fq<<rH ^ 'tM qq q# TO%qf 

qq qqq I 

3. qq q#-qr3^ qqpifq qqr qftq -roem : 

qr^ qqr*# qm qqi crom : qr^ qqrqfq itq T«nqqT- 
fq^ qrs^ qqrqfq Tq?^ qit T*nqqi qqr jqrqfqqi, q>qs 
qqrqfq qqq# q^rfq, qrqjfqqr 3nqqT3it I#® 

qRT ^ TR^ I #1 TOq^-qqifM ^ qfqn qqi 

oqqrqil 

4. qq qqq# 

qrojqrfs^ftq qq q# ^q qqr oqq^qqqqqq qqr q#?qq 
IqqqR I W'ft 3Tffeqftq^ ^qq#qt qq qqq# ^ 
■^^ivqi^qT q^ (■^^friqilqqtf^qq), ’^#TRn 

3iiRc^(nlHiiI*i«, 1 tTRT ('^;^qf#TT'^^q)), "^j^qf#!! qt^, qjq®) 
qx^q), (^^ifs\qca ^fsebj), 

qTq qqTfq, qiqr/wm (^jf^ qtqtrqqf), «i>Riqi ftmfnqi, 
^31RI^ ?q?jp^#Tjtf^ tqqR (Tft^ ^ 3 ^) ^^qRlfRqi 

3TnT>fTTqT%TT TOfqqT, ## (-^ d l' ld l 3?T#ftqT), 

■^I^fqf^ 1#T31, cTTqT^Hqqi #lfTTqtdra, RI^qR (#^#i) 
TT^cliil, y'snici'Hi M<yM7cfl qidMUl HI^Pm^H), 

rq<niMq1 qftqR (##% '*<idl4d1<0, "#q l^d#), 

frrfqqq^ ■^qrqqfiqq, 'mm (qftftqr ttqr^r), #id 
TOI^ftqRT), TT1#T (t^ cjH^rdq i Z##FIT, 

(^Rlft^^feqq) I 

1 . qjfq qjfW, RTRlf^FT ciifHcbl qq 'srqqi 
qqr ?i?qid')'4l 

^ qrfW : qrRt^ qqi aqq^qqRn, qq 3tk RTd^qrqqTf 
qtqq qqr T1#qq <jh4|'i iq^q tqnfdfeq 

qft Tftqqr ^ tM ^f— 

(i) TJ^ qqT q^ ROT; 

(ii) q^ (#qT^); 

(iii) RRI^ ROT qqdaqqT; 
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[W] 1 


(iv) il^n ?Rr\ 4 lRf^fct«b 1 

■?T%?T yo»iRi sRIVtfa ^ 

(v) ^ 'm 3rt ^ ^ ^3it 

y<H cb<HI 1¥^^-MlRr4«irdcbl 
^ ^ aT^gpfcT^f^, •5RTW ^ ^KIT 

^ 'jfw-3qk 13:^ ^ -srMiRi, 

31^, ^Kl d^l i^'^, 3T5^T«rPT cI5qi [ 

^IHlP^lcbV^I^'O '=h'l4 ^ 

^T^Mlf^TcTT! 

TTIT. wm^ 

f^?n, ^ ^ 3it (% W'HkI ^ 

-^R stctfit, ■3R ^snM, trtW ^ 
ST^WIT, WTTf^ ^ f^TSicf, 3 t 4 oq^W, 

%8in, WW, ^ cllPHchl <^l4sb41 Tf 

'H^'HlPldl I 

2.'^T^,T^ TEk^ ^8TT ^-fk^TRRT W«1 : 

^ ^ ^ wfkcT ^ ^ 

<mmPicb ^ 1 

kr^ : ■qfrw, ^ trtr-^ 'm ^ 

3RT^, aRTkrcT ^ ^ w«[, 

'm^ 3qk ^ntt^ T^3fl ^ "3^, ^ 

^ 3Fq ^4 '^, krm 4 ^ ^ ^Jlw, ^ ■iKl4Pd^‘ 
^ ^ T73T^ 3qk kwW, 

s^ ?T«n 'qb-wPip^Ji, Tj^ ^ fl 

^ ^jlw, TR (^irffRR) 3ik 4t. 

■Q?T.! 

'^jlR-f 4 'HMi 

^ ^ SRWmt WTU W«H 3RPR 4 

^ ^ cT«TT SR ^ ^ WRfsRH W^kRR^ ^ 

k4^ 4 ^ f^'^TTSR^ ^ 14^, ^ ^dm4 k«RkFT«!, 

^«TT Pd4^ui, kr^ ^ ^ Ti44kT 

aft's!, ^^TRT'd? ^^t-pT TTS-TT T^strt 

■k44t 3R7 t4 I ^ ?rPT krafpi, ^ ^ ^4^ ct^tt ^ 
TsRFjRi ^l«RB, TTHFSR ^ ^ ^IH^M, ^^TnsfPTl W'H<ri, Tad 

W ^«TT W! 

3. M^fcKuHi! -^raFT ^«TT % tkf^«f?n: 

Tpffro 

md<h ^«n kraFT fksRT, WtNtft, <idiPd ^«tt 

3RT MHdolid fTM¥4^ ^ kwiF ^«1T 

Mp<4t'jni4, ■qraf^ ■qr i 

■51^^ 

"SRiH, cTFR, TTN?T3H TPlR, 3lt41d ^3K, Rddl^FI, 

3T^c^ -q^^T^n kpm ^ ^3qR, q^dFitM sr^am, 


^ SR^FFIT! q^ftl'FI ^ cT«TT ^ 'jfW, 

^ ^ ^ R -qr UAm ^ ■dqrsqm i 4 

itki TT«TT "q^ifsrFTki "q^ ^ ^ 

few ^ ^214t qiRP^Pddi 3lk q^ihFit^ ^ ar^fqR 
! 

^stt 4t^ 'qkMwt: 

^ WTFT SR^TTFIT, ^^fd'qi ^ ■qfkPKRT, kRTdnt 
3lk “sq^ ■3q4kT, <4tin ^, 41^ yin, ^ ^aj 

qp<qiuiic*ich -q^ 4t^:3?qT^ 4t^-3Mq, kdkr'qpt^, yid^/dcb 
^ ?RT 4 ^ ^q^kr, qk^ 

■i+j'r4jh"q, M, ^'qr «Pd=ijei qqfsfFi ^ q^Rt^T ^ 
q^STR, 3^!^4Pvi=h 37RR, ^ 371^4^1^ W«R 37k 4tq TR^ 
FTT^" ^«1T “w ^rmcT-elN 37^ 374fqR 

WT qq-2 
TiTJ^—qr 

1. Rq q4«i q4 

■3^^ q«TT fkOT, qfkftRT, q4 'nkfqk, Rem ^fk 

rsrt, 37t^, RTqRT^, ^^qR'Rqf, q^m^fq^Rq, ^kq^ 
qn qq^qq, qTfmf^qqr qq, qq 371 wqq aT^aiqm, 
37 TqR 4 k:—(i) qj) qtqqi (ii) '^Pdd'iyf 4 tqqT 

(iii) aq^iffqq, RwIdjPd qqi ^ (iv) 375 am (v) ftqrftq 
qqr aqpRmRq 1 ?iiPq(H ^qrqf ^ fqqFi : tirtN qq Rfqkr qn 
^1^; R^qq qq R^Rifqqr qqq 1 

2 . qqt q)t qTT4 qtqqr 

qq qpqqr, ■'i^qtqrq qqr aT^aiq^ Riqq q4 RRkqq qtqqr 
37TqR, qq RRiqq! qq qg-q^^qtq fqqqR qqr qq qktq fqqnR, 
qq4 3TTqtqq qq? qq4 qtqqr, qqrfq mm k qq^ ^fw, 4q 
fqfqqqr qq? 3 tr aTiqm, ^rnk qq? frqmi k^dtq qq4 
37Ftrqq, qr(4 Rqmn qn qrfe 37r4tqq 1 

3 . qq fqRTR-qJcTq C^^Xviq) qqr ^q-kkqq 

RFiq ■qfefqqr-kft qn ■sqR?, kq, ■^qrf qq? sTiqqq, rr 
fqqm, mz (teIos) aqqqq (qic^) snqRRT, q^Riq qrfe 
(RT^) qrfe ^! Rfqqqq fqfq qqr yfd<4 
(T^) I ■3qq ■qqq qqr Tsrs ("7^) rrM, ■ 553 : ■Rkqq 
?Ri qq aTraqq 375 am, Rqq qqi Rkmk ^ 1^ qkflf^ 
qqi 

4. RkaFT qqr qq tqtfqqft 

qq Rk^-RfaFT ^ fqpR^ qft^, Riqfqq qqi RPlfqq 
37 qrT! qq $4)PHq0 ^ '^m’jq 1 r^ I Rqq RTRnt qqr fqqW 1 
R^ qqr 5 ^ qmr^ ^ 5 ^ 1 ! ^ rtrf?, tk^, qqrR, 
Rfqqk 3rf4qierHdi qqi fqqk 1 


■ I I 


I 
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7iS-‘f3 

1 . ^ MlRr^rd^tfl ^ ^FTP# : 

^ siRl^Riob!—"d^n >5?^ ^ hRR^Ri-ct^, 

^chrHHi, chhPci ^ebrmi, MiRR«rrff«bl tT«n 

•ci<Hlcoh4, TTTstRt^ <3CHi<;cr>ai, Ml^«b "^T^, !>(Ri«(ci 

=llc1|c|<u| if ('^JST, "ST^ <rl<=(uidl ^ ^ifNlT) I 

w ^ ^ 31^, TTsnW ^■qF^, ■?T%5R ^8iT w-'qto, 
qn[«h 1 q'ltnfa TTHF^ q'ltHRi-qifdqii 

(F^ftRqr ^ STR^Rsr) ^ vm ^ R^^m, ^ ■qRR^rfMF ^ 
(4<ri)Hd ^) I ^ ^TTT^fR? 

q^Pd^i ’‘ifw, 3 tt^ ^ 

<=nv?fdqt ^ qR^, HiHH4td, RnKoi 

dMWfdcb Rf^rw^l sffq^T dd^^Pd^t ^ 3Tm 3^k 

f^qrdddi ^ qqrRRT ^ ^ 3fk'3Fr^ dPrqRfdi w^b 1 

2 . ^STT 

ofTcIl^Yq TRR/^ yfshqn(—diPHI ^ fdfWK'Jl 

TifMRqT 3^k Ri.si’q, qR^iFT q^Riqi, "d^ Rjsnl, %-<n«h-^ 
dddcqid (tR. ■^.) qRqrqr sfR qf^dR, ^rRir 

teFT, ^?qj^ (d3), T^, %, 3^^qt^R^ ddP#, 

°hi 6 ch 1 qdi a^k RTTsr, dKcir a^k ^ ■q^-kriF^, k^rm 
d«n PdMdd I ■qjTO, kktdw a^k qR?:^ dnd^qqKn at^kq^t^, 
■k?i1qwi ^ qiHM Pq4H, aqg d«TT k?itqui, kk-afRi^diqjTW, 
qrqRr dif^ d«n qf^ i Rrfkd sTRkR) RrW, 
dqqRr, ^ 1 ^^^ RrqRr, ipi, wiRr, qn^ kt^-fqqRi, "Sw 
dqqRi; fqqrd (mf^+d) kr^-fqqRr, ipi wiRr 1 qRd R Rrfkd 
qq^dkRr dRknR Rqfd a^k qfk^ R PoiwK qRdHuj 1 
qqq^ dqr \^, dkRl q?t qre^ qTR qj^ airjRf qi^ qcfqiq Rqfd, 
qjTO Mld^iW'i, qFTPT Rqr^ q>^ dqqtRidi, qq^nq qq? kqi^Ritt t 

qq^ qqfqq? TdqT, qq^ ^ ^ dqi aiqqnqnt 
(Riqr) qi^ q^dR WTR? Rn^t 

3. qq kiainq dqr dpr ktq tk^rR 

dRf 3flr^ qqr %, -fktqqsp (q^Rkt), 

qjp|-qqff^ qqr kRnRqt, qr^ 3 r<jq^i qq qqf q^ qqrq dqr q^lks 
-si^ ^«h I qpff q)^ ^Rt qR '^intddi, ^Rr qq '^q^q, qqqq, ftd?qp 7 , 
‘^SjRqqi dqrq qqr TrqrqRrqr qqi ■^fqqr Rrq^qq k Riq 1 akR 
k qqf qR qrqPT dqqrm qqr RfPq, arRq ^ RrqRdd 
dqklq, arrfkq? d«-77 qqfqrktq dnqq, q7q>fqq7 
aqqqiaR ^ dTd feqT: qqrq kqidR I dd kqq qqr qqf ^ ■ 3 ^: 
kqrq qR qqkq-^-aTTqeiF^ (Co^) ^ tkRqq R ^jfqi7i 
qqRq dq 7 fRqRqd WT (RRfq), dTq qiw qqr w qrw 
qRqk qr Rrq^ qR IqPqR IqPqqf, q^ kHt, qiqq qqrq, 
arRrqTqtTf, qqrfkqjK Riq^n (qTfqq), qqq, qrsi dRRT (RT?q 
qiRkr), qkt, ■^MlaO qq qqf ^ kq^qi qr qqrq aiRr 
Rrq^i 


4 . qq 3T«f5qcRsqT qqi fqqR 

^ 37R5qqqq7--4fRq7 RraHT—Ridd-enq fqjfkqq, qk7 
atRr qq 37 iq?Rq, TT^ dq 7 a<;q< fg jlq q^K R P=iv^^»<»il qq 
qqr qqnqq ■3qRtqd7 yPdHH (RzR) R qRqRq, qrqR 
kcqqiaR qq " 3 ^ RrqRq dq 7 q^fqq, Rrqt ^ dq 7 q^qqlkiTaR 
qR ^ifqqrT; R Pl Pq ' d tqd qtqq qR I qR qR <icqK 4 >dl aRr 
^f^qRq qq ■qiqrfqqr-aqRkF fq^kq^l; qqf qR q^ait dq 7 
Rqrait qq ’Jj^qfqjq 1 

fqqR—qq fqqqq qq kkWRT 1894-1952 d^l 1990 qR 
qRdkT qq RtRr i tt^ qq RtRr i988, qq arrRieq, k^ qq 
•yq^, qflRTait qq 377%^, wtRt R kqfqd qq qRqqf 
qqr^ %-R7qT q^qiq; ^qq■aRq, aRktRrqRqT^ 
■RRfqt; kWTd dqi R<qdl^q> qRqRqi Pc|ct^<l 4 )<u | q 2 n 
qiRiqR ktqr wrr qq IRqq, aqtimdi; Rt^t^, 
qRcfRr qq akqfqqq, 1927, qq kw^ aqfqfqqiT 1980, q^qRtq 
kr^ arfqfqqq, 1972 afk qqR kktqq, qRdRr anqi^ kfldi 
qq qrfqqR R ar^akRTi qR qR ^ qq -pflqq afk q^i 

’jfqdR 
■a^-qq—1 

^J3n^-q7 

(i) WTT^q : 

kkRFR (qRqR) wqq Rtf, ^sq^ qR qrqfq arrdkqr 
kcqqr i kFRnrjkefkR qq 3 *qt qR ang, ^qidi^Tdl —qq^q qq 
dddd, '•qidl^T^ Rt§R 7, ^Jcfrnr—qjRDT, q^qjq, 'J^-R^Riq, 

qiTd qR H+MRqdi, Rddi, qfkrrq, i 

wq ^Tfqt qq q^T wrRq qrz^ I qFsRRq 1q?qiqq—qr^qq 
tqjqifqfq, dR IqqiRq, ^tkqRRrqR, qqRqRiqR, qRdq, 
qqqqrd qRdq Tqqri h^i^m aRr: H^mMK t 

(ii) ^an^ 1q^ qqkRqq : 

^^TI^Rt fq^iid qR arqqTdqiq I aqq^ qq sRq j 
qarr^Rrqt, qq^rdi ’^arr^ qq arwri qarr^RTqr q?P qq 
dqqR ^qrsqri an^ aRr kcddi qq aiRT Rr^ 
R kqq I Tali>4 qR^Pd, fklkd ‘ikMdqR, qd fq?iN qqfqrq 
araiqq R «|;-3T7^ qJT aT^qqW I HlTcT da qR 

qrqq qRkinq> qq dqqR c^ifem—qq qq kknqt Ik^ 
■^iqqRq iRq^q i ‘^^kTdauFqq qkqqrddi qrqRq kkdd 
dawt qw arrqrgi ddnq i «j;-1k^ R ^ kkdd qa arjakRi 1 
'gqdT qsRr (GIS) aRr ar^anRai Pqycjo^juft 
fkkdqr dd (gps) i 

(iii) krqdTdrq? qfkqn : 

^^knRrqr qnfkdq qq huP^h qdd, q^raq anki, nR r^d 
qq fddjfd qtk^ dqr "gq^ (viifU4>) qq wt q^kf qa 
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I—1 


yrd<Md —\ ^ t fcrCTHi 

37^^ ^ 3T^ TT^ ^ oild^Kl -s[^ 

^-oiiffobiui irg I (^) 

•q;^ m i t 

rsbWd)^ irg ^ I ^ ^ 


ypH^i ^ ydilpfich TJoT^Pf I IslPH'dl ^ «l^c|u[dl, f^#q 
flaTW^T/aiMci^H, WR q;^ i 

im^ TaPRi ^ ^ q:g <mi^PH<=b i 

^ W<x<HicM<4, c|J|Teb<ui t 37F^ q;g ^TFITcT^ ^ ^ 

'QfRi t w^, q;^ ^ ^ 

t 


(iv) fWT : 

q;^ i 3fk i 

4c|ivh ^ qfrr^ qjt i Wrt qq^K ^ i 

^IPcri^H 3r^, ^<N<ri«(iq4 q;^ "jq ^ 

3T«Rq qq sr^sRtq i ^Pci^^'lyVi, 

TWiTffeqi q;^ qq 3 tr[^ 1 q?H, 

fqqrrqqr^ q^ i ?r?#qra, q^t 

■TTfe t '5tqtfq^, T^fqer^ q;^ 444P^ (^4q^) ^ 
pci«hiycii<l q;^ I p^icjipHcb qipuHid I 4 ^cihi ^'WPd-'srm sftr 
5 'i«M qe^ I 

(v) q;^ qroi qq : 

3733 ?^ qq qqfqRW : 37?q Tqf^, % 7<fe, 
qq?T-'7qftqi ^ ^3*qq7 ^qftqr qqr ^qqft atcWq 1 qrm ^ 
s^pmin^cf qjT fqqFi q:q qqfq^r^ 1 qrfxrRm, qq^if?™ 
sfk 37TP«fqr q^ ^ qq^ qra ^ q^qqtqt qq qrftq? 

sT^tsrqnqq 3T«qqqi^[7^^ qiiq4ii^-4PHi*ii 1 
4Pm^H34, qfTfzH/^i^O,pqob, ^[cftq qq 37tq3^/3i?^ 

3^ I ^j^qrfqqr '‘jqqqqr qqqtq wr^iitq '^<qqT^ q?n, 
qqq^ qqr 37P^ fqrqr^TRrq! qq 3T«qqq i qnq qq tqq^ffw 
qrqri f^qiRq qq fqqqqi 

(vi) qq ^{fq^ : 


(ii) 3TF^ qqj qqqftRt ^dPq?iM : 

■^Tqr qq '^rqiqq qq fqrp^Rqi ^crqi^d-qqfqfT^, 
^-37TOi^-qqtqf?3 qq ^3TTOif3-4<4^Hi^<i-PyPeiq^i 
qq PsbWdd I %qT P^si^ 1 -^Tqtq fq^ qq Wft^qq I 37q^ 
qq q^q qq q^qqr q^t sq^^^iqi q^ 1 ‘^qr?^ 
qi^qrfd, ^srlrr??; sTrqfqf^qj qq 37?qFqft#T^, qrqfqrr^^; 
■^sftqr^sqq ^iRtql^q^ ^Idct^lHiqq ^c^Rpqi q^i4^ii^di 

cbiqidi»i ^ qqqr qq qqw : qqqfq^ qrtfq qq q^i 
qrq^ C^) f^i yi^P^iqr qq to?! qqqfcRq ^ f^q 
t q ^ T^ qq q ^ T^ 371 ^ 1 qqqtq^ qq 

(qqrq?) qq mqqr 1 qrgqqqq, qq fqf^ #ff qq 
qqqqROTt Wr ^eg^i q^qqfqqr qqqfcRqi cqqiOT qq 
frqr^^qTTq, tWHifsi qqq ^ ^-qm (^ q^) 1 

(iii) fq^ : 

3Tqqi^ ; fqqfq qjt qf^, y^^dd ^ f^qqq I 
'BTqqi^ (qR?q) ^ 1 sftr 37 ^^ ■^—^sq^R 

q4q)<ui, ^(dcjufdi qq fq^m qqrqTq i afiqw^ qRejft sftr 
^i 37qqT^ #iqqT sfk ^sqqq q^i qr^ sftr 
q^i qTTd ^ 37qqT^ ^Rftqf 1 



■7§^-73 

(iv) •37Tf®f^ ^jfq^lld ; 


^ ^ 3ik ^ qq 37734 ^ qqfqjTq 1 -m q^t 

qfq I w^ I ttm, WFERT, s^c^q i Pe l d qMd>dl, WFM qq 

qqqq q^iiq), qq q^qjrq 1 qfl’ qrrfqRt fq^lqqi 1 
qftqqR TTTTqq fqinq 1 Rq^q^ srq^qq 1 ^ ^ qqqr 1 arw^ 
^ 3n^T7fqfq 1 qq 37 ^^ 1 qq^ 1 
q>t qqRqi qq qq^ i qqi "^qqq t "4 i 

qfq, qtq qqr 3 ^ ^ %q q^qrfw 37 ^^ 1 fqqfq q^sf ^ 
^■^#11 sTR-qq yPdPsF^ii I q^-tqisicdd-qqTq, ^-qm qq 
qqqfq 1 qqfq-^ mqqrq 1 

TO ^2 
Tqrr^-qr 

(i) Tsrfqq 1q^ : 

fqR 2 ^ qq qq^fq qqr TTRfqfq qqfqRq 1 37q7f^yq f^wc^d 
37 qiq I f^'W.Qi TTqfqfq q^t ■pR^fqq qR^ %q q^rqq 371 ^ qq 
wfrq I PsbWd ^ I qq77-^ tqRSR fq^ ^ q?q 1 


37q^, 37q7q? qq % 37q^ qq ste qfqw 1 o 
fq^ qq qqfqRq 1 -gf^ fq^ ^ fqqfq qjt 1 
3Tq7q7 wrtqqRq qq 1qqq^ i sttot qq to (^diqd) qq 
RTTOT! qi^oidPdq) qq qq ^ I 37 ^ 3 ^^ qrtfqqq, tttw, 

^, #?7, ■?T^, qRqi, I^Pdqq, ^liPd^H sftr qtftqq 
qq 37l4niq> ^ qiT^q fq^ qq ^fq^, qRq 
^ qjtTO qq ■^Peiqq qq fq^ i i 

^Tqmjd qq ^ssm dyqlPidi 1 qq^ qqrqq sftr qq^ 

fW7t 


34Mq, ^qqiqfqqjqq ^qiqFTfqq? 1 
qtqqqq qqqffqr 1 37q^ fqqq qq 3TTqTO 1 3T^^qq qqi Tqqq qjt 


(v) TOq 3fq^ : 


' i ■ •. . .j .. N . \ . . . . . 


••I !»■•• 


• iM f 


• I I 
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W] l~~W^ 1] 


f^. 4^-^Tfc^ 3T3R^, 3l1iUlPl^' 'lafTSf I 

■?p3jt°FiT^ I 


(vi) 


^ ^ 3T:?R^ : W ^«TT ^ W^\ 

^ cf«n 1^ ^ i^wr i si^ ^rifw 

?lc^/c^ ^ t TRirqf^ ^ I TBFTfW ^ 

WT, tm i fRFijf^cn 3fk i 3ntfw 

[ yictjfd<H ^’^d-'^, ^’Haci'i, cf^ 

^!^TeTT5^ fsb'^fr^"^^ ?f«lT i Tfr^iY-^T^ I 

^ 1^ WT^, 3M1w cf8TT ■fW^flftRFT 

f^TT^R, ^ W^, Tlf^ 3Tq1W ^ 3ft^ 
^ I ^ ?f8TT ^ T?^, 1 t46«di 

—TOT "cf I 

Mf^lcl 

1) 


77f^ ^gtrfe, 3TTfeRm T^ W3RF, 'SR 31T«^R, 

I ^rfel I 3Tlo^ (•^^), 

RTR, ^TfR^gfTfTSF -qn 1^ -STfR^^Tfrir^ -^T^, tfeR? ^RR«I ^ 
3noJ^, R^#!T -q;^ irtqn^ 

^M^Hcll, ^ ^ <rlH=h<y|, ^frf^ 

m^, 1^ w^, ^fKshr, ?r rt 

3^RRa^fw RR i 1^ ^f4'2Fl Hi^^Tdl ^ 

■Ql^ ^f^<=h ci^«h<‘J|, '=RlrH'^ PlfV'cid fsMIdI ■HH^'ld I 




■^fT^Rfer TOTTtt #HR! a^sr^TcRt^TcTT, TlMt R[KqRH 
^ ^8? %RT ^ 3#T%Tfftcl -^fx^ 1^ 
3#W; 3^W1^ t^If^ Wcq, 3T5fifi^dl'^dl, STlf^ 

3Ti^R^, ^TTJM ^ Tjoy^ I 

frfN'd ^ t)rh ■qftRRT, 3 t1rIw 

(^^fpFf'TET^F^IRR) TrWR#ilR«n 'llHI ‘+>eH 
^Hlchd '^(r^icbH RfM^RT) ^ 3TRcR, 

^j<>rq —\ 


^ cf8TT ^ f^3Tf ^TrIr cf8TT 1R^W^ ^ ?f«n ^ 
f^ait t| %?ftR ^^'ifd y41c+,<tj|, f^rt^-^-^ c^T0[, WB 
^ IwRRtR wait ^ ^ RRdH, ii% 

■501^ I 


—R 


^tTRtJT 31^^ ; 

^ ■HWRT, 1^ RTcT R81R R8TT 
R«m w RT wft^m, 


jR'qlRRT, ^F^RT (araR) 

^Hlch<y|, ^■qFR^f'Q^f^ 
wj[^,-5m^-^, aiT^idi fi'Rt'^i I-rpriR 

RmtRRT, ^ RT 13R ^ WT ^ I 




W5RTT ^ ^Ftfe 1^ ^T#i Rf^, wr arr^Wd, 

IFFRR Rf^, RfR, RTRf R;R "ai^, "ai^ RT RTT^, 

3ttM -m aTRFtci RfR, ip^ ^ f^, -m ^ aiRRicT 
qf{Rdf 'sfa^H RJtRfR, Rf^R^aTR^RfRlRrqfRHR 
R5T W^, RFf 1^ f^^ff^vJI 

cfiT^ ■feSRT, RT Wlf^, cftR t^aff ■# ^ 

WRTRRTT/R^^gRR ! 


RRt RRR RT RSf, Rif «Rt ^ 3TRricT RRR Rft 

RfRRIR^/^fTgeR, «(^*^^1 RjT ^FTRIrTRI, Rl«f -q^ 

R^; ^ RTRRToRSR/RpgR^, WRrsR«R/Rr^[RR RR 

3TPRR M RRRRTR t 


arf^ 1^ ^ ■JRRW, ar^ rr tr^ 

RR air<f)'^R, Rn#R ^ rrrrt, mwjj] ^rrrrt at^ 

Rl#R f^'^rtRJ RRT ■aRRft ^RRsR I ^^qRT ^tfa ars^RTefvif, 

Tff^ R'RIR^ 1^ 'WTifFI t 


RR aTJsntlR : 

aRW R^Rn TSi;^ 

^ il1i ^ RoRRRF I 


R?RRR—2 


—R7 




W^, RRTRRR ^ W^, RTt RTRTRRfRn, fRRTR 

grRRRftRl ^ 3?^rR, RTURt-'RiJ?, RRTRR W^, '^-IjitR! 
<S^ ciR i<q Ml I q (rl1, "5^ ! 'Ji iq (nl RTR, aifgdl R >^H RR R;R 

^^felRW (it^R) ^^tRRTR, RftfRR ^ I 

‘Rrwfdlch fd|^<^Ru| : 


RTRTIr^^tI^RRR, R?fRcf^R5=5RR, RftRR, RjftR ^^RRR 
RRftRftRR ■ 55 RT ^ R?r RTR% ^ R T R lf^ fRRRR, 

Rf[^ ai^RRq ■'jyfRRT ^ RRRfe* fRRRR i R^ RR 
rtTRcR RR RRT WR RITRcR, W RTRRR^ RR RfTRcR R?^ - jui 
r 4 I #RR RTRIRT^, aT% RTRITO, RRRf^ RRT RllRaf R^ RR 
#RRf (RT^arf) RR 1^^ RSR RRIRRR aTfRRRJl t 9^t%T^ 
(RMTafi) RTT -J^ffR^RTR 1 ^ RRT ^rfWRT ^ 

U.R) RRM -arTwR, RidcR, aic|chdHlRdl RMFRicd^lRdl I 
RT^ RrT^ RR aTRRT^, arff^ aiRRT^ R7R T^ qfVR^R. 
3TR^^ RJ^ R^, T^ 3#q^, Rf RRTRT^ I 
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[W] l—W^ 1 


Ohm '+>^1'^, ^ ^ 

Rm4>d ^, 'EM M, M, #a M, fcif^cUTt 
3Nm'5r^R, ^HI4)dH t ^ j«h>l ! 

tfe^'SfnrTRR : 

’lfTO'5fmTRR'RTTFTT^37T^m 37T^ fWR 

3TT^ ^8TT ^ t ImT I 

Pi'Hd'l TTRFTTlt I R^5t>dl ! 

3TTf?Ni 3N^Fel ■HHl«h<'Ji : 

#T t^RTSit ^ cT^n-^, 3TTf^ 3N^ ■RRI'^X'OJ ^ TfWI, 
dx/P-dy/q=d 2 /r; 'MN ^ RHlchluil ^ 

31Tt^ ^dchd RHlch<ui, 

^ ^ NTf^ M*?, fro 

3Ttf^ 3N^'RRte^, 

RH1=F<u|^ flHlch'^ui, dlk^lR RHl«h'OJ| i 

■RWrTN)' : 

'MeNT : fgiNRRR ^RT '^t^PTpMh? 

mt^ TTRt^TRTft Wl -m, fiTRRTft^Tl^ (t^ W^) cT^lT 
'^JM-TTRRR i^fENT! "RTBRltET tRTNvlN ^1^*41-^ I-id 

'TOR ^ ^ 

fWN^'^ I (3N^«TTR?^) ^87T'dTTR^ 

I 4l4sillcHch IHRI'^dd : ^Hd^llwi, 

RNRTtR t 

3N^ 41RtEBTurfi ^ TOINM : 3TOR cT8TT 

chu^ci< ( ijlUlR R) : ^ f^, 

■^*11 fS3TTmTt 3t^ RT RpncTP? •^tRcf 

Nl^TMt AND, OR, XOR, NOT1^WR 

^ 4i«=h I <°h I 3T^ 37TETR^ %g4?37T^ I 

^ ^8TT "MFOT I 

3 tM%cI CT 81T ^Rcfe, ft ^Ri^oSdl 

■dl4kli^ ^ ^ 'iuiicpi ^ PH4 ?vHU| I 

414s41 l cR<iF ■RRFTT3Tt ^ ^ L^d'^llft^T cT^lT 

^■(gHicHch P^l^fc^RU] 44R4N13i! ■rMen! 

f^^rfTNT'^'RTETRTrT shHl^i^M ( y1UHH ) ^ P^’RTRf I 

■Rffwl' "R;^ 'oM : 

o^imldld Pd^i?'i«h, ^1d1dlHlR cT«TT'^ eiei'idiHlq H^Pd^^ri I 

it 13; -q^ fTON ^8TT mr^ ^ RNt^RN, ffR^ ^ wft^m, 
i3r5N-3TTEJiif it t^RT3Tt ^ fqifif ^ "Rti I 


TNTf ^ ^ ^NTf, fgf^qVq 3^8^?!: 'RHfM 

■R^, 13^ cren 3#m, ^rt^'R^, 3ftT‘iM^^RRTrW 

RPcff^F^l ^ W^, WT WT ^ RRfeRUI I 

■Rlf^'titPNft > 

■5RR-1N--I 

1. TT?M^fercT : 

-- V 

41MddlR ^iP^ebd ^ ■^-'Rt^ a^R 'Rfwt I '^, 

fw tec ■RTcffxt RPdMld<=h '^, tetew (Mpfi) I ^ 

^ 4H^dd, 13«MT ■R^ «f|lR#T^ tspff RR ^'^dd i Rttec 
te RR Mr teR teteR (■rirm rrt ft RRicte 
•RftRRf?r^te3ft7sbiPd=h^'R^,‘CRcr: PdRdui IR^RTdRRRT 
^jror NTRR i RteRRT tetR I 

2. teRlf^: 

itteiart-^ RteR3ft7fR^, yPd«<d 3^tTfR^,ite: 
tefiR, Mr -qcRRR RRIsf, fteteiRT 3ftT teMMRT (Aniso- 
' tropic) •5ftTRR-te|lR TTRR, 13;^^ 3dte (Uniexial) RRR, 'dlte 
yRl«(d, RRR, RRTR 3R^yf aftT STRl^RiR Rd 3R^O, RRTR yRl«<Qi, 
aftrtetRRfR^, 3TR?RRRted,teRR,^R7t'^,^5teTt 
■fte -teRR, Rtit 3ft7 -rM teRt RT^ RR RTR, MSI'R 
3ftTte,'fR^^MrRRT3ftT ftedmteTNt^NlteR, 
^R^RR 3TRrRtRR I 

3. iRtfRRCt RRli : 

te "RRlRf R7t TRRRT R^t ^ MrRRnt IR^^Mr 'RRlsf, 
P?h4^d1^ RRIRf i itR, ■fRRRT^ RRR 3Tte, 'RIRFR 

^ ' i t te ft RRTRf R7t tem 3fR ipTRi, fRRRl RR 3NTT 3RRR, 
kd l Pc^ch , ijfRRrr 3^ ' q4tPd ' d R te , iRf^R^^’qTRTN 3?^^ I 

4. PUHt^l Iq^iM : 

q-^'d RR Rd lR?teR, Mr Rit 3teR-3TT3 RFftRRRT, R^M 
■g^RRT 3ft7RteR RR 3Rte teRR I RT^ 3fR tetdT "CRRldR, 

13??M,#1371# I aTT^^te RteR RiSfcIRT-i it RR, 1 it 13R 3ftT ' 
rrrsM!# 3 r sftrMRTRR31 jyqlJiisisFdMte^RRi 
RRR ^ RT ■RRRR ! 'te, SRRT^ftei, sftRR 3ft7 ^ I RRRl^, 
MfR, ylRRfd RRT ij^ 4P<^PR RR tet^ I * 

5. tefRRRR ; 

MRRR, aqtenTRRTteRR, ^Rf^qm-RfdHH RRR, rtrrtM 
■RgiRtRRR, ■Rftel, ai^^iRd, RH'NTRtRRM'i^dR, MM P^iR^iq, 
pqi^t^qui , Rite 3RRtRR, R^ aftr it IN tRRRR 
iftet:RTRT4i;41 PdqdUh-RRtittedRR, i a^t R^tei, RRli 
3TTRRR^?rf RI'dHI, etirq«h arfRRTRRRT, R7?RR7 MHRi, R>t 4 RTRR, 
TJRRRlRRR-ijUNTli Pd^^qu) sfiteRR, Ms^l'd^tR 'JJRRRf fdRRR; 
ifRtRT ar^RH; Mr yttlHH-RTte afi teq^RR iteRt, 
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: Ql[Mci/^J^ ■’jjf 3T^ cT*7T ''J^fjRPPT 

d^hil^^b I mR^I'^II I 

6. ^ ^<i«b : 

(ch'i^iO wr^, ^ihm 

III, ctef l"2-3, 3ltT'5IRRRT 

sbMi^i^H (■Rtrrm) i 

•jPFT'q^—2 


% =l^rH<iH y4]«h<u[, 3I:i(^HU|)^dl ?f«TT t 

2. 3Tt|. pR, : 

^PdM y^^cTH, ^«IT 

tw\, iliRich, OTk 3TPT?ffW ^ascTT 
I Ti;?!. 3n^. cT^TT "Ht. ■arrf. ^ trri, ti;?!. 

^ arRiwldH, 311^. ■^f ^sPsr^-aiTTwtzR, pR 

^«1T 3RT:^^, p^ ^ I ^ 

^ ctiR^ RT9fUT ^ ^«TT wt (T«iT arf^w ^ 
^IJOT^; % fo(?^TTr ^8TT -SidcIH tTH 

Mimi I 

3. ^5^^-3TcRq, yji’inn ^«1T oUdl^Job^cHd : 

■QI^'^T^fsfqHl ’dr>'*il •dldd, f^KllRd'^^'^'ai^aicRW, H^llRd 

cr«TT ^ ^ aRTFiT, RlflRd rt«TT 

^mp\ aRTFiT ^ fejRT, RiRfj<u| fFR, alRiR 

WR■'J^ ^ R<ldH<4, I"5)^■'T^, HJ?lRld 

^ cr«iT 'P, ^mPh:-!, ^«nTmn:^«7 tPh4^ui i ^st^cT^ 

■RtRt, ^<a<;di ^■d^i<=h, ^ild-i ^ HR«hcrid, ^ yjffldd I 

4. '?T«1T TRT^ : 

3TiM^R?n, cT«IT cT«TT 

31^, ^ Wt ^rajiRi 31^ d<<4i^H aiR 

p^4l^«TT aiRli crMHl, HvOH Wi^ ^ ^ 31^, •?TWHt 

wfr^ I MRi cT«TT P^, "m, •^nP^i^ -m 

aTRTcFMrrt aTT^R^ 

•RRT m t^[^ ^ a7T^;Ri^ ^, ii^=hi4 

3IRrcf ^«fT ^ ^ ^ aM^<, -f^RT cT«n ^ 

7^ ^«TT TRTR ^Rtaft 

3raTRR 13^ ar^^M, ■Rrd*?^ ar^sj^, Iq^d dcHKd °ft 
P c|4^H I 

•jPFT-'qR—1 

1. 

(^) 

ftoMHM rf^ Mdld^iicdi Rt^^irt, '?rit^ fWPr an^yff 

■RTSf'JI! <i4id (HHldiVl I I ReftfRFPT 

■3|^c4Ri aR^^ ■^, '^ -^ i 'm 


( 7 §) 

RcRTcn ^ ^TtR; wirtN^cT Rif^Tt^ an^, 
eRlR'^Rmt^TR^en^ylil ^HlP<4iPd^^aR^aT33RTm, WT 
<rilcioh cT*n '^’41^ -dstilH Ri^^iiav, "IRIq^^IRpH, ^Rurcd 

^ Ri^Rt ellTR I 

(R) ^Rt^rRi^ 

arPiFrR "^ifm cuRt^, ^5?^ aiT^ I ^Rt^^ 

tiRt^ aTFT^^'^pR^^^ i^Rt^^^^'tRt, ^83 ^sifR 
(^n?R t 

2. fqRi'^ian^Rif^, ^tRt cT^'^ifHdl'H M=hiRich11 

(^)R[f?i:^anRteR 

3i4Rt afR-3^ arf^Rr^ i cttRst t«4 
PP^, •^, Rn Pm\ 3J^, ^T'sqHPi 

^ ^ Tm 3i^3rRt I PRcbYei^'t fe, 

aiFnRta^T^yff Tff^ ’RRT£fR'e4t^R^'^7^^3raTtiT i 

(13) cRR 

wi ar^ ip[^ mPp yJilP^d ^ ar^^, 

RTFT^ I ^ R RsR ^ I FF^ ^«TT TTRt #^TfW, y|c|WI ^«TT 

M i ■?tR3h ^ RraRi R ^ t 
(^) ycfifvi r^?fR 

^TRR^^ RraRi R cmr am^r ^ Rm, aTT^3f^JT^ 
Pm Tf aTi3?j^ (Rf^) RRt ^ Rtff^ 

^ ^ 31^, ^ w R1^ Rnm t 

3. ^RRT^3?^TT?rRr^ 

(^) 'oqPd'chlui 

ydiRi oi|(d«h<,'j|—4^ °Fi 3 t4Rt, "sr^ni, ct^ RR<r h1 '^'0 

ailRRHUf, ^r^cbcT'^d oqfddi^'JlHlHl, o^iRrtF'I cT^TT 

fiRI I '^1 <h 1 «r44 ?f«TT WT ai^y ijR 11 

(73)Rr5fcRT 

WT^PTR R{q4d-«3.«hci R§T ■fecj (R<rta), fs).<3l f^, fqq4d 

PP, 

P^ STO-lJr^c^ f^^-ai^ ?smP ^ ^«TT ^ ^ I 

F^TT^ I ^^fRRi (fFT^) ^-q:^ ^ ^-qr 

f^qc^d cl«fT qiqqlq AtA I 

(^) ^4t^RUT^s?T3TT^Rl^3JWteH 

fciRr^«n '<14<^dl m 3ran^^ ^«it aiRr^ 

fsam4^, ^8 iRtttRt^ ^ y<^iP^i^1 ^RraRi 

aRTjpT, ?f«n ^garf R vp •qR^, 

R^sf -qR^ WT ^ ^ (■'I’W), ■^-aiT?^ Wf ^ sRt 
7§TpTt^|:^cT2n?!Rl^-q-Pd^lHc^^(|-^?H<y'+it^f^Pfc(Vlqd!4, 
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[W] I—1 


TSTlfw ^«TT chlfei^h I 

^ clt^ "RRt^ %3HT I 


■tf Vi\if^ RTW I ^ Tf W T[f^, 1^ 

myR \ H + RIrMch ^ ^ ^T^^qTOJTT I 






f7^ 4^d ^ 77^ ■'^ret flHldi<'J| 7^ s5i<^l 37^SPTR i 

3im fTOTT -3^, 3lf^ ^ -RRH ! yPcir^H Wl 

7 ^ 3 T^^rqprT I WTTJ ^ 

xr: 7 ^ ^ 371^ i qil^^cl, i TTfwt'H'l-RH TT^TPIT ^ 

^- 7 T^ TRPT %d ^ ^ W ■qTT%cT I ^^ 7 ^^ 

77 ^ TFfPT ^Pftd RTcT^ I ^ 7 KT«f, 1 tf?TF 7 T, 

^ i 


^dq^--2 


751 x 5 -^ 


!. W^7Tit^-I: 

'm IddI I «Mlch7^l 7^ ! 37f3l^"^dl PR^Id i 

77 ^ I^ThIt^ ^IPsMT, 7HHldT<.ui ^-'^dd ^7771 [dldTnld cTOT-^T^'I 

(■^^)] ;^’ ■^, MRPHd :r armcff 

dld'+j i 37Ndl'+)K ttf^l^ ^ H<ld^{H 7^ I 

3TF7f^IfR7 THH^I 'Tf 3T^?-7 MfidJCld ^ 

WFTI 


(^) KfRlI^ 


r4)<<£!ld^t^m717^^TO31^yi|'tO i^-77dl<^ PddM'^jT^^ 
■pm, TpTit ^ PfR, ^ 7 ; 3 T ^ fWT i 7 ^- 7 ^ 3 TRR I 

■yF^lddl RRT (Tf. ^Tl. ) ■qfRS? Tf 71^ Rf FT^t ( a^rj^. T^, 
7R1.) TTFTITT^. 3TR.,m 37R., 7^77^^. SR. -qlRST-M^T^ 
W 7 R 37 ^[dR I ^ 7 TT^ i xjfturfe (?RTWR) feTd i 

5. fd^d ■^‘^^dTld fW4id 7^ diP^Jldil 

(^) ^ 577 ?^ fTT^ 


f^T^STFR s-TRl 7T^ ^ 'H7p|cf,l'Jl | pRfcf rTR Rlt^TRl i 

^ 177f^ 7^ 3Tf^ i wp fp?wr, eft^ 

W7t I ^ 3lf^, Ad^dd ^ 

'TH^yTFUi ] 77M^PiJ|ch Wd^d P TTPt 7H7lldi<'J( | 

^ H<l^^dl TTfwtm R HOdcfd ^«n ^TTd'dd I ^^11 


(73) diP^ldil fdPh<'J| 

djfw[3,'| pdPdilui t^l^Rtrr fWf-7%97pf-~ d 1 ddH I H 

PidM, TpHi f^R^TTxp^ pjilH 'dSTT^-’^TR? PldH I ’^i'd) s^oddld, ’driidj 

dMli, kdid) TTtFT, ^I’di dlMHH 7^ kdl’di "SFIT i 

6. dTlPT7^7HiP^<*1d #d3p 


(^) 3'77|J|PddPt 


■SWTPddfl 371 Pm, •ScSTTTT TT^ SiyPdfbWl yd>M73;^ mTlcRt, 
m3TI7T3d 1^377735^1777^ i SlT^T^^St^ 
t^, fn^ ITTR^STT fdm 7 ^ TRTTTTfdd) I dlWPdch % dFt 
37mSTl 1rl^ 37^7^ 37ff33717m37 i 37Tpm7 ^ 

1^177 •qd77dd dk-dHH fmRi, TffRZdT, mf^'drSH, cjlRdd 
■spR I 'Sm 371 3)737TfRi^3, tdT^fem i 

M40dd 7733 773 arjWT 1 3#3pR 3 vTTR 737^ mPdR'yf 
f 3 ^ 3373 , ^-^fp 33 3373 7 ^ %i! 377 33 d I 


2. 3377^ 37f337t-Il 7^ 3W^ 3^33^: 

(37) 337m37f33p-Il; 

■fdrf33t3 31377'p37d, 3737373713773373, 37^371377 'J^dd ^'^d^Jd 
PR-Sid i 3>fld T7%3 7^3131 I l|RI»J 1 37;^ 337d RTPTl 

77^ Mlddl ■33rrft 3Hio<^ij i 

(fS) W17^^frt337t: 

M'l-TTc^dl’Rdl'd, '^d313337d, '?7^^f[333T777^33 7J^TR3311 
TTd--^ (77^.-3:R.) ^ 3717 ^, 7^-7^ (;^.-^.) -jnHi 

3W^ 373F77 377 R3^ 75^^33 I 7^3H 3373 175T37-37l^ 1^7^ 

7^33753^1 

3. 31tpyd3 '»flf33fr: 

tlWlF^ 3773 'EjyPft, 377Rf337 77^ |^3ilPH3 T^dt^H 377 
373P737’ Rn^SId i liHd 337377^ SHipJcjd) 373371 '^377)Hi 
f3373 ! <3<ilci-PldM 773337 P 3 WTT^ 377pJ3cp ^I^^l'dd 
773 377p3dT '^i^-^ldd 37733 377 3??3 I yPddlPdi 773 T^dlPkl 17^. 

7777. 37R. (773. 7777. 37IT.) 377 373p73r feRT 7^ 37557373 I ^ 

Tgfd 3P 37731337 71^-13377 3^ I 

7377§---® 

4. "dlPddTpI ^l1pT3ff : 

TJyl^ "dTPddTpq -577734 37T37K, 333 ^7^, 3|ui]d -333, -3337, * 

^5733^ v3Tr54 i -3713-377531^ 7g^ ^ 71^ 37533P7 I doilHH 
dlddd I ^^■d(Td 37t -5^ 373F77, ^T^dild TT^ 37'^^ -^Id 3<3 I 
3Tr33ff3 3^ 377 -pRH fPl^ I 37f337t3 337 37t 3573 Pd^lddlO, I 
3Tr337 377 377Yr dT-Sd—"3373137 77^ "313777 I "3131 ^73 -tf "3337 "377 
3^FFR i-3737 "$13 774 -37731^37 "3373733 I "373417 ^‘d^d Pdi^M 
344"37871337 37Td713lf337pq 37f3l^377 (d5^)-373 13lf337l3 
PdTd^d 774 3ddH, 373>-77l "3 "377371 '^cMKH 137p337l3 "4337 I 

5. 333 44334 ■Q;3 nm 573^ 4113371 : 


(73) 3lf75d3fl3 4tl337l 

-3737 377333 -55 I 4l3-37T?33r53 333/3333 I 37743 diHl "43 
377 3Rrnl337 \ d'^^Tdl 3l37, "313 Ti^ 433R 


(37) 3^ 44334 : 

- 5 R "37d1 371 34f333 77|3 "3334 37RP3l37371 "TFS^d PidH i 
^T^R 34 33731 "333371 ^ %3 7^ 33R 37RP3 %37 33 ^ 
337^, - 334 't 53437737 34 - 5773 P 737 odITsdl I ^ 51 ^ 34 44334 I 
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OTFT \~W^ IJ 


(II) ; 

^T%T fiiw y<^Hi I in ^ fq^cuM 

■Q^ I 37 f?nTe=RKn ^ 3 ;Tcm, '^fFTT ' 5 f’ 7 T^, 

77f^"Q^ 3TJ5rit’T t <i^ dlHst)M 3Tfl^MlKno'lKSMI I 


"Q^ ^.^•=(ici'4> -p-n-p ('^-^-'^) "Q^ -n-p-n 

(T^_Tft-T^) iinsfwi 13I^^^cf7 -q^ I fitorcqiT 31 ^^ 

FET (-Q^T^) JFET (%^^) MOSFET CQT? 37t 

^ "^) ! ST^fhr ^^<+5^IPllrn-c|5l1 ^ "St ^T'i^ fllH, d«t?&l<- 

TTTMt t ^ (^?fite), ■#{ 

I 




3r?i-‘q ^—1 


yiPiehdi : 

’SR!?int—yil^'=^dl 3fk yiHWcll 

'tjdH ^ HT «idH 4ici'l,3^<Hari 

12fT y=hK MlP^cKII s;o'-IhH 9t^, Trrf^HKn 

'Micq '+i<rll, 'HR^I-'RH dMld ■3i1< ^yRloi^ 

3^ M\<^\'-^ ^ ^ 3raWf ^ ^ wmu 

iqr 3TT^ l^yPd<4?^ yriltVl'l, "lit ^ IH, ^ ^f, 

W\Hn ^ tT*Tfl arf^T^xii t*TI7I 

'TTR^ ■qiTPTftir 7t4«^ : t1«IT 

^ «^^d ^04I3 t! ^ "^4^ f^qT(, ■^^-d -ff^stii^i! ^ wa 
I«n ^ Tf^FT, TT^FT, yip^chdl 

3rP^^rf^ WI, yPddiHd TT^, cTT^ ^ 

3tf5d1»Mdl •HidrM ift W’E^T 31^, 3iit^ul 

■gRT[d'^dq^J «t>'i{l’H#qT3r^n, HHdo 

3TOT yir^4)dl^, ^31171 MKfHRch 7m 
Hl^hlci ^<gdl "5^ ^ I 

arjFrfl : 

TRTfl, 3ETf»ETim, RlfWI, 

yPd<vfd, '^, ■5T3I ^ 

w?^ anTw (■^•q;q,Rt.-^) 

Tl^-<a^«b^d sfk 31^, q,cf>d R «l^-3m^ 

^ ^OTT-TTcf 3rafw, -SJOT -qf^ SlTIiHIT 

ITRR-TT^ 31^P^^I ^ 31IMP<c{c(h R fecTR, 
31RfTO, 311^1^^ 31TIRFT, 

3Tf^I^Km7RfTf^, ’^HdM dil^°lJi^3imRc|pid -!^HdM 

in^, 3 rfiRRR ^ 3 R!T 311 ^.^ ^ -jwf, WTFTt 

ISRIT ift RTW ■' 3 ^ lit RTW, 3 ii«hdch I 

^ 3RT^f%0^ *q^^, infRiT ■q??.'^. *q^^, 
^ fwfq yi^P^+l, ■^TRT.'^. ■q^^, TTITfe R’Tita 37^ 
^lMMl<^id t^R#3 yAPi|°bl, RWT^ 3RrrTO 31^ 

^ ^-3rn^ ^ ^ %q; ■q^afpi, R’nta 3T5qTd 


■qpt^ 3fk ^ 31^1^ !PT^, ^Rtasiq 

R vJMdHi «idH I 


Pdijci i md i -ql^ iqr ^ rt«i ^ -^% ^.h^hh 

^«TT2fcFT (^■QTT.TT.) "ei STlP^Hd PcIJf^^llFTm HP<®14 I 

^ ^ ^ •qft^ 3^ tMi, 

Psicri=b1c|^qM|;cT--^lfzqRta;nq3^k 
in ^-3 iRt^ qRt^, ■qtqn qRt^, 
P^ei ' i? t i Rn-^--f|gqt 1 RifKT^ qRt^, TPifi i 
WTrqt3RIRTFT1T I 


1T^ m TRT.Ri.3TR.^. 0( ■jwf, 3ft. 1 TT 
ITRI, W5 iff '-Hcf'T^Pqn, 37^^fiTq3 3TI1RRT! 

tfeq? 3i^PHpd 3ikific PciJ^'^qyj: 

tfei) R i feqilq f^, ^ ^ toRT 3ft5[ iRprtq 

P^^d'^'^l, RRT-Ml<=hl't> ItlifiLi'd, RWPTRltlRW, '^dd^ 1^'3i|et>d«h 
1qP<^4dl, fgmtllT 3fiW Tf ^ 
fVi<si’d IT 3niiRd tHi^«bdi qO^iPn stittr smiRii, Tur^pm 
TMam, HiM TM?m i cTuMi ijqi, 
<dgq<{li| y1^13^if^' H^lPdeh I <7^Rdt 

Pd^c^qui, 3f?Rfrin 3RR^iy^iTTRui Ritfil m 3 tiij?h, 

MINQUE feRl. 1|1T“3IfflRRI izi, m D^ 1 

^UPd'q m T^ yfd^iik i 3i^q^ i -jwf, 'Miikr 
[q^f^’7^1, fqfgd TJ^rfU, RlilT MANOVA : "5^ 
rfyiqid [q^ft^qwi 3Tm i 


■qf^q •tefcf ci«n 3iitRf ^ 3TfRdF)-c'-qHi 

RiRld 1 W-Rlfe 3HdHd irt Hp<.lHd Rife 

llfeRR'^'^RT^'R^, 3nflIi1T3lflI113Tfl^rc=qqTRTR1T^f^^ 
3i1criiq-3ifrRiTqq R113ftT feqr 3jf?iR7Tqq 

3ifinq, ivRi;53ifim R^RTf^ Rife fell iRi>t3Rnfen, 
yPdlilH, felT^IITIflToryrdl'Nd, -Q^T RIH 3Tfl17 l^iqch 
373111 ^ R1T3I1^ l^felT, f^^ron 3lfl1iq 3}flR7Tqi 
RTIIIR^ RiHI yifllidl 31-j[qTfd1‘ STfHiq yPlI^d, fRR-^Tf^l 
3ftT^Tf^^ lURd ^31|ibd1, ^<f^<;*l-«lTi1Ri STTIdTIJ ^R^ 
3IRRn 37115^, 3iyPd1iH RSUl^ 37Pl^^^ 
PellJ c(l4Tlft A||«^Pt^ TITHT-ffe I 

lTO3fint^ (fglTI^RJl), ll^f^-Q^ flPdTcT 3riT1 
(R1 R^ 3lfl irtfem ^ RT1 fgIT 1^iTch<u|) 
3TR.^., RR, ^., RR. 1 : 1 . 1 11^ fefc^qoi^ 37Tjof t^S 

37fl=b«rm, d«^1>f)ldlRR3R1lftR1^Mq(, ^.371^.^.^., 3T3in 
^11^3rfclfe, ITIJJPwra 37p11^dqdl :2^ 3^'Q^3^5M^Puid3feltTf 
R1<u|^ fim-^ 3ftT RTR RRT17 37Pld>dqHI^ I 


3Rprq?l --2 

I. 3TraTT11iRlt^l^: 

yfe<ll dr4iq P'I^Itiui ;t^Ri3pqRfe^^RT1T^lR^;^ 

i^->pif^f^1Mi^3rinT^t^Ri3^ s,p,np, ^ 
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'‘TR^T ^ TT^m, 11, 2006 (RTR 22, 1927) 


[W1 l~W^ I 


STt.Rf., "Q^.TRT.TITT- ; ^PJ;, ^ '^• 

371^. 3c<^i<chl TT^ ^ ^ ^RfRR=n; tt. 

"q;^., rq^.'q;^.'^.'^.^. aihij;. 3Tt. ^ ti;^. ; ^ ^%T3;Rf?TWT 
"^fr^RT, .sT'4 'OPhm "Q;^ ^Pl^h Hll^h ^ 3 m41m I 


fWRTtRm ^ ^'^rMHI; ^T^^pifta 'O;^ 

■Q;^ RTRRR ^ 3lh 3Rq fKeT 

3lh ■^2T-‘2^); 3Tf^f^'<^'dl ^ WT 3lk 

"^RlcTT^ ^ %T3; fl5^ 3lh TPfrn I 


WRH, R ^Ruiim, ^ PdxilPeldl 

f^ajtq ^d^di qft^, ^tr ^ qcfRmrq 
SRTO RRTWT RRtqTTUT ^ SlRRiq, RT^, 
R^fRqpTT 3fR ■ 5 TO RR^^Rtrf STPqfqRRqT RTOT 

srfqfqqj^ ^ ^7q qf^q; 3q^rRq qff fgRRtq 


qRd 'Ji'i’^Rsm, dipM, sfhjtfqqr dcMt^i, o^imk, oir) 

Rcfqn yiPistjchl^ qro); j^ii^cblq 

qft f¥'^, iR^qRHta qR #qT sfR qqn qRTTVR ^ ^ 
sraf^’^R^'^, 3TT^',^ ^ %i3; fRl^Rq 

RRi^ 3lh ^ qiRf I 


II. fWRp^R^qMq: 


IV. ^d^iPlsMchl 3ih HdlPHPd 


R%Rr f^RR WR ^ f^, RT^ a^R 

^ qftRWFRf^qqt; ^^^cf,<u | 3ih Rj^ | dl I rPr, ^fw ^ ^)il I Hd 
('Q;^.'^. ) RRRTf qft RTERT sfR R^ y)iimd qRtf 
3lh ^R^ 3TT^# qtar, f^ 3lh ^ 

rIWTRT. dcbd1ch;’tfeqr ylilWdRqtqfRo&M alh^q^RTpsfqr 
fdcf^d; ^iJlP^dl ^Pl'cl^H Tj;^ RrRHRRRTT; RTRcftclTt^; 

P^c-^ddlch ^ qf) MW (34T#®t 

<4l^MpJ|d1d) 

Ijw ^ qfWim; R^ 3^ qfWiFR 

MtRT ; MlfW RltWl RRRR qft WeRRT RRT TnfWr RRRTTaf! 
Rr!MMTR7‘WrdI;3RfcTTRTM^RTR RRT RR^ fW WtTRT^ 
■qR RRRT^ RFT ^ RRR f^w, M RRTR Mlq fRR R1%^ 
RWfM?!! 


RRiqidfRfWl--RTMRRffR ^<dcdlli, WtROJ RiMkTT RjoJj^, 
IWcTRf RIT WrRR RRT rMiRTR ^ Mr RRW, Rd^-RTM 
RTRTfR, ?j7lW: ■'^ RR.AIR/I, 


WM RFHW ^ TRT. qf. TJ^. TRT., ^ WTlR 


RTFRTTO^^ I 


III. RTRTRlRraTW^RTrWVRRTfefqfl: 

RtrM; RtRRt R WtR R3R7; RTRR—^-Mr MR; 

?|wn rt) fRRrfT ^ %q; r. sir. sn^. rr. r. ( stW) 

IRR^ RRT WHH!9[FfI R RpdHH RRR SIRRR! RR ^ IrWr, 
^JRi^RTRI 


RTRRRRRT q^RR RRRW-'WW R W RR 1 Wr RR StW 

^FJRRRRT; ^^7RRn-3TTRTfRT RRRW, RRrW ^ RRRT R MrR 
RIRT R^' Rll RRRTiRT, ^RTRRT R^ RR RRRRRT, RtIR R sfWRRT 
SrMKd Rll TfRRlR), RRRW ^ ^ SR^MlPd+dl ^m, 

RTRT-tWfR, RRTRH RcRRRT Rp)^, RRftW RTI^ R fWR 


^RR'tfeR^fRRR, Sllchdd RTfRTRRR^clR RRR oMNRildid 
■^RRRR r 4 f^RRT, R|R)<5idl Rff RRRT[, RRRRRcIT RITRTR R 


■RdRUHi -^qTqTRRRiP^Rl^ STTRTt, RRt'^6"I'W|, R^, qfd‘<J^i 
R^^ RRT SPT R^^, RRRfr RtRT sfR wftR, RfTRTRT, rIrR; 
RTR RT 3ih SRjRm Rft RERT sfR RrW, rWt R^ RIR, RRR Ri:, 
3RRRqRI RT, RHRTt^ ^ RRfW,^^ 

RTR] STTRT^ 3lk RRWRT fWfW ^ 3TTRR R^ RR RlW RR 
fqqW, RR RRM RR RRRIR, R^RTR 3lk 3RR RRR^ RR7, 
RtTRRTcT R^ RRRR, RdROHI R^R; "^RT^ RRRT^ fR^TR, 
RRRrfeTRitR MIRcril SRRiRH RIT^ sflq RTFRRIT^ RFRR^ 
rMW ^ RRRm, SRRRIRT sfR RRRT) RIR, ^ ^KR RR 
HHR) RRfRRRT, ■^RTRRR^SW S^R SfRldiel SfTRT^ RRRRW I 

RTWrf 3lk RHRTtRTRJT RrMt, Z-RRR7, RTRRI 

RW, T-RW, RRRRR^ RRR7, MrRT RR ^ ^RRT) R|R RRT 
^q%T, RRR7 Rl) RPqm a^R ^RRR 

fRVWq alh RR-tR^t|U| R7T -^qii'lJ] i 

RlPq Pd^lH 
q^-RR—I 


qrn--Ri 

I. SK^ohl afRRKjqfl : 

(R7) MW RR^I RR iwrf RRl rWfRRT RR RTRFR; 

ttrWW afh: WfrW, qrWM a#^ 
rt^M^Mri aih ylPdwi, MMsn, aMwnW 
RRl tfWTr RR RIB, RRMr 1 

(71) WMaiT : RRR, Ww RRT BRR, fW RR MrR; 

MrHWr qulP^PwH wMMrr rri btWrrt ^ 

RRTFR 

(R) MrM : RMtB, RIB RR Rqr BRR I 


(R) rM^ : RpRRT, 7^ RlRRiq RRT rW MrtMR; 

qRTB MW sfR RRRR MM; MWW; aMIW 

aM afl (1 Pri '41 RPTpR rtst'r RR "rMt-'^r t 

(^ qiPjtMfRTR : RBM 3TJRRIR; MMaTfBT RRl MW 
RTRPR RT^BI M MrR-^ RRl RHR ^ RTR RRRR 
RTR^" I 



^TFTI—1] 


11, 2006 (T7ra22, 1927) 
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(^) ^ WTFT ^ ^ ^«TT 

(^) Tt^fcrTST ; ■4]<HlH HTcrfl4)1<il Tf ^5ft^- 

Mm -^aTT (^RRiMi) w ^ 

(f^iF'r^¥i='Ti) ^ ^«fT I 

(^) 3fk Mi^lf^dl, 37T%M 

(#n, rdd^<ci[ w f^) ^ 3fk 

"d^ ■R^-'Rf^Rsdt) WTlf^fd) ^Mc5H I 

(^) %1^:37?H, ttjh, 

Hl^dl 'Jilc^d-'^; 

■Pf ^ d«TT 3^oi|ld^H I 

(^) ; 3T^, m^, fgrsf TTdJK; 

WTPT "^Sind 'd*TT 'silq'i-'^ I 

(Z) yl^labl^d : '<^^'41 ^ 

(^) : ?T^, I 

(^) : -dcitHIdT ^ ^*11^, 'dH'clil'4 


qiQ^ <idHi<d—y,'=h1't>d di^D'^ilq 

('^) '»»lqHws<n '’dT 

11 . : 

(^) fdW<d, MRW^Rdl, #adT, 

3T«mT, UT^qyrH, 3 T«jNh 1 

(71) ^ »Jp7qd, Tt q0<)^)d1 ^ 

^Jprq>T; %q?dT, WT^ ^T?^, W7^ 
dV!ll yi^A^'^yiHir'Jlcb oMd^K, W7—( ^^T^^di r^diddi 
fTeqr^T^d^TT'qast) i 

(tt) str^rd-qN, 3Tf^5, ^ 

Pdqrfqnfrichcn, '^ulq d^M<=h ^«Trf^<^s[F^ ^ i 

('^) lIMt cqqeK ’STtz^zR 'M^qr I 
III. 3RTf8fqi : 

(■qi) q^HcK^ MicdH, t^iHdilcL MicdH, cIRd qffz Hlcdd, ^IH><1 
MicriH, iffqT Hldd ! 

(71) #sb|jqqr TTdFTtq M TT^ftqr, 

^ Ttq, d«TT T?^), (^3d^ qr^qr, Tmrij qeir 
■<>q7qTTT) I 


(^) ^‘^irciqi qq : w1^m 1 qjt^d7fq;q7df^^ yqiK WidUTd 
qqr fRTTir^ qq tstb i 

(^) Ti;^ tqWqq^^ :^^^;^^^^qqT3iqRHi 

(d) -^Rd^r :^qTf7qtqiT^^;q^fq^ (STgrt^qi^ 
■wdqiRql, KidqiR^, ^cri1q KiddiRq^ dqi hi^h<3 

TTRTRq "^Sind; S^RT; •yiql iifqql qq! 3Rq qRfd q^FT 
qn^ qi^ TRqqiTt) (qf^ ^rqj qfq, qTjqq qfq, 

^tfq^qq) qfq, SFqT^qfddTifq) dqidd^ I 

(q) qr^TqftTnlW ^MqRd^qq^cTdTqrq^qnqfc^ 
■mtr 3T«qTqTq qqr <^dM!< srt; q^qq^T, qqrd 
3m, qrdd dd; ^dTid dd, ddd dqi q^qd^ qrdl 

qfwqRtdd;'J^-’ddddd, qRd^dqrdT^f^dqt (3TT7I 

dqrqdd) 

qm--73 


(d) q^art qqr h^RwI ^ td, dd^ tRtt^ (terfmqq) dqr 
qidqr (fqq^, ^%dq, wlH)Rwq) i 

(q) d^ qd di^ dftq (m^Rdi, M<!iRiRdi), id^ qd 

(dfqmmi dfdTdl) ddl^Iddldd (Id^rfwq 3TtR^) I 

IV. '^cidiRs^qn : 

ddt^qfl 3lfdq5ddm;RmqmTRldf7q)dddT;dF-TFdm, ddd^td, 
^ dRdld 3fR 1%mr, qd^-q^ t^qf 
Tdd-^(dq^dTdfdqTl?dTdfd:qjt7d) i 

V. dWTdtdd^ 

(qr) ^^q^dtqqdqdm, ^3gndndqdqfdfd,dTfd7'5^dfqd, 

dF^dddTI 

(71) ^#q?H TJW^ (^. did., dd. i dd.) 1 
d?ddd—2 


(q>) “4IqH«-s<rl,q^, dtd dfddddiq, sitqtddTd 
dqr ^qqd ddid; MiRRqPdqi^gqm, qfNtd dqr^qjt^ i 

(73) dldfe, r°H^lNd l l( , ^Mp^d f ^ , 7mfef ^(lq><m I 

(d) aicb/^cb ^ddt qd 7^:^—Tdfdd 7§dd, Td^ ■^, 
dfcT^fq, qrfqq^t; dRT 7q^; qm qtqd (qiqdfTqtqRi), 


dm—q? 

I. qrrpf'ldd^'^f^ : 

(qr) qrt^qd dqr ^iP^iq^oil (^^, ftdddft, 
dT^^qdf^, dTddtddd, 3Td^, q i Pdq^O (dfddadr 
dqr ) qit TpCddl d^ qd^, q)ttqqd fddTdd 

(^m^ sIR afl?l ^)-dd^ d^dqr-mdj^ 
dfdl 
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II, 2006 (^22, 1927) 


I'm i~73^ 1 


(73) T^. TI. ^ T(tm^ T^. TT. 

TffrT^, 3^, cTSTT 3^737 I 

II. : 

(3^) ?Tsrr 37T^5f%^ ^ I 

(73) TTsrr ^ f^ 

(TJ) ^Wlf^ ^ 1%^, -H^dH'dl, -H^d'Md! 

f^, 37^7:7177^1, 77 

3TTj4r?r^ I 

(^) ^Rcf7f^7T«TT 3?^cI'^TT : 3«TT71711^1^^7^ I 

(^ 'rfHJra'^h'ilcK, 7T«rr^Mn^, 

ZFTT^^fW, T^. TT. ^ <^P\'i\ cT27T^ 

(ft[^cT«TTl^'i<IH^^frf) I 

(^) -gt CT87T Ri|!a77 ^ RiT^m cT^TT 3#7Slf4^ i 
(^) MK5hM>Jf, Trm '^^Wr\ 

(^) ^Rm#^fW37^, •^.7T3. TT. fwM^I 

III. 121371^ ; 


11. chlRl^n ^ fW. 7^4 ^^ 

(37) T33 3ft WTF 3ST[ 7:337, TTO ^ W ^ 33T “ 37H. 
T^.” 37T737, 7^33 %7T!, 737^ 37T737 331 

%3T-M3; 37177 ^TR37 77T13, 3T3-1WT3 I 

(73) 3«n 371 ^ 3 ■^37i3ec^'^' stTwh,■ ft3>: 

^77^ T337 33rf3333^7737t 

(3) gltiryi^i 3W3<^73^^ :3r33^3fR3f^,1^, 37J^iVI^ 
33T 333 3f33f 3ft ijjw 331 37371)33 I 

(3) 3^77^ 3?3K, ^^TPPT 3^3 ^ f37?33 33 13333; 33373 
133331 

(7§0 "^IM ^ 337R, -SF-c^I^i "tlM 3ft 3311731^3 I 

(3) ^7^, cifW33<^--'3H37T3I3H 3313731-33^ 
^=^7tHi77i7t37 I 

(^) 3H3 33^ 331337313 I 

(31) W7f3%3T3ft1^-f¥3 I 

(^) 333 3ft 37Tf43ft, wM 331 ^7l 3T3i 3ft i|f33711 


(37) 3ft33 3333^33! 

(73) 771371337 3773, 133377 ^ 337l73cf3 33 i|R733, 37^33, 
1313331, ■^3337Tt3 3ll3 3\333 I 

(3) 3it3T^ 3313t^|^ifl37731, 3l%, ■^3)33117133 331337177 i' 

(3) 3I^--#33i1l33i7,^371^^'qf73#3'^1^33333l 

(TgO 77-$l^lHl3l3WR3373TM33l33731l 
IV. 33137731 : 

(37) 313T33ft, 37371^131333, 3^1^173377 1 

313--73 

I. ^^377333: 

(37) 37Hl^l^|a, 3771371, lll^, 373t^ 377^, '•^r3<rl37 
33^ 3ft 77733T TJci ijR737T i 77^ 331 3777^ 3771, 
37177 , 371^731311 

(73) i3ir^'3l!<31^1371 331 ^^337, aTTOt^^ui, 331 373333, 
37T377T3773lt 37T737l7l^YR; 3731 777^ 3311Mt33; 3;. 
ifr., 337 ) 33 . 33.'^.-‘?7737l7t73313«n3p73711 

(3) 3T3f3 3Jff3.TU| (7371^3337^^131^31313), 

3313rRl I 

(3) 3i3f?3 :1W^337173311^13^731, ^1^1(31^1^' 
331713^1331,133lf33 3«3 33-3331^ i 

( 75 ) 41411431 ; 


III. 317333 ^ 13^ : 

( 3 T) -57337 ^ 133 ;^ 373731 337 33 I3il3t3773; I3f4’433, 
■^3n#773T; 14^; 7773311337177 3313173443, 43^ 
331 ^ 4 37^^ I33f3 I 33 , 37173 331 ^ 33 

373333, 7333Tf73f 3 37W3131 

(73) 317343 4 37t1?133-3^ 3ft 331 3173^3 33 

371^41337 f34^3 I 'c+flRli^il 4i^m<R<l, 4337331371^ 4 
33313731 33 3^3133, 31133ft333 331 R^l^lcll, 
f35fe 331 343133 3^31, -^^14417771, ’334^; 

•^33333; 371^3311 

(3) 3737T3ft 371-?6H3731;34M33; ^7F3HI^, 37Tlf33 I 

(3) 4zr 371 Iwf; 1^-4^373333111 


3f7fW-2 

( 3333133320 ) 

'IT17413 ^ 431444r7if^ =414 (41^14^ i 

(37) 11513331 3f73t^ 37T3T7 37 311^31431 1^^1713=1 373f3 

313343ft #4 37I7 34 33131 lit 3T 77^ I 713731 373l33T7l 37l 
3f73t^ 3ft 373f3 4 3T73 7R37H ^ 1443 STJTTR 141^33 73T3 
37 #7 l3f?33 413 4 37 i 4 3773T 437 47 f3f^ 37t^ 3177 37731 
#41 


» 


% 
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(^) ^r< W«f)K^7FT^n=b^1 hRoO^#T 

^<sl^ ^ «hl4«^^icn 

■^TW^T^ 'tf ^ dc4>!d t 

ii«nf^s7fw ^ T«TFft "qr yrqNfcfd 1^ wm t fm "qr 

■q^ •qr crr^l^^ ^ 3T^?Ti?T siteR fddf*^ ^ ^ 
wtti 

(■q) ^ H<, ’«<«hK 3lf^chj<| cn') 

fq^f^ "qr wq t "qr "qf^ ■?TWR ^ XFi ^ "3^ ^ "qr 

^ ^<chK '3^'qTcfl’ ^qi-f^«Ki 

f-qj-qM^ ^ ^«T ^ ^ 11 

(q) qfq ^ q^T^ qft qrf^ f^ 
3lfqqn^ qft ^ ?fr qF Slfqqrnt C-^) 3^ (q) 

^ srqiq mqTR qit 1^ ^ qif^ qq ¥qm qrr ^rq^qj 11 

(^ ^iK^qq^T^^tq;5^qqq^qj^'^^'lq^<'=Hi<,TFq 
larqqT ^ 3T«^tq w ^ q^^ ^ qr ^qr^qi-qf ^aqqit 1 1 

(q) ^qqqR: 

1. qrfq^^qqqR :'qq^ 8,000-275-13,500/- 

2. qrt’^qqqqFf: 

(1) ^dHHH 

?q^r 10,000-325-15,200/- 

(2) qifwwra^^: 

^ 12,000-375-16,500/- 

(3) qqq^: 

qq^ 14,300-400-18,300/- 

3. ■gqr "af^q ; 

(1) qqm^: 

■qq^r 16,400-450-20,000/- 

(2) arq^^qq^^/^qq-HT^ : 

18,400-500-22,400/- 

4. ^ il$H ^d ^ddHH ; 

(0 mK PyRiMd"^-qq: 

^ 22,400-525-24,500/- 

(2) fqfyqd '#qj-qq: 

Tq^r 24,050-650-26,000/- 
qwq-qwqqrqRtf^T^qi^sTi^^'^ qqr 

^1 

qM^ir^ 3ifqqn^ qft q.fqT53-<^dqqH ^ qR«T ipf\ 3?k 
qM^ qf 3^qfq ^ '^dd^H 3i-ciqiivi qr 
%Tq 1^ fqq^ q>t ^^qRi i 

5-451GI/2005 


(■^) qf^fifq--qKqtqqq'^^3if^iqq^wr-wrqT 
wlf^ 3i1w qRtftq (qf^ fqfq) fqqmdd'l, 1955 ^ 
?nfqq^ti 

(q) 3qqw—qrqftq qq ^ aifqqnt WT-WT qr 

^i^qqaqfeiqRqtq ^ (siqqqq) fd^HM'dl, 1955 '^qnfqq 

•t^ti 

(fi) qyqad qftqqf—wtq qq ^ ^ srfqqjrftqf qrt 
■qqq-'qqq qr sifed qrrqtq (qiqact) qftqqf 
fqqqiq^, i954'^3iqFfqqTqT'siqadqiTqqf‘^§^qqn^qT^qiT^ 
ti 

(q) ^<=< 1 rd^jpTi ?nq—^ qr Pd^dd 
qqqtqqq^^ ait^qrr^, qqq-qqqqrqqrf^ srferqRqfq 
■^(ijc^q'^tq^^q) fqqqjq#, i958^qifqq^ti 

qftf^-3 

ai^qqr^ qit qrftftq? q^^ ^ qi^ ^ fqf^ 
rqqq n) 

[■^ "^riqqq auftqqR q»t ^fqqr 1^ ycbiRid tqn^ qi^ f" 
qT%^qF ^iq i d dq i ^cg %^3i^f^ ^ n ^vq T'^ ^ ^tqTq#i 
^ PdPHqH wpq qrt^ ^ qpf fq^ ^ ^ 11 PqP+dtl! 

qrt^ ^ qy^ ^ ^iqtfqq q?t qr^ift arqf^^, qn-i fqq^ ^ ^ 
^f%2tf-ij|pq)di q<1^ (w-Vqrt^) fqf«H"rai 

ypuipdd t, APsqrd ^ ^ Iqqfftq qft qn^n^ i qm-ii fqq^f 
^P^q)iflfqyqj qrt^ (^ qq qrt^) yP^iPdd im i 
qn-ii qrt^ ^^q^ aort^qi^ qft qn^n^ ^ qqq qft^ ^ 

3qqR qr qtf^ Pt>q. qjq^ I qi<d qyt '^qRsq qft^ 

^ qit 1^ qr IqqR qR^ ^qtqqr qr sRqtqqr qR^ qq Tjpf 

Slpqqq^ #fT] I 

1. fq^^Pd»<W4q cJ^<l^qr^^fd^q?'‘^tf^<i^1<c|H 

qq HTqffi^^ ?ir0fr4>' mwi 'to sfk qilrl i ?iRlf{q> 

q ■fplqR^ fq^l^ qK qqq qR^ ^ qj^ q?^ q^ 

Rwqqqrfti 

2 . qd% qit qrt^—ancftq^ qTt qR ^ ^ Tjpf ^ 

qr^ 25 f^eftqta? qi^di vavnlqqi^ qft 4 ^qi^ 

14 IqRfrte qd^ qit qrt^ ^ w^qr qiqr qrdt ^ i qq 
H5iPi(l^, qRq RTqqT "SRI qrt^ qi^ 1 r qqq7 qi^ 
qi^ft % qf^qRsq q^^ qtf Riq-Riq "ft R^ I 

q?i^ qfq q? q^R^qqR Iq^ q^^ fdfeq qyq qftqiR q>t 

qtqqr qqqqr qrd qrt^ %3 ^ ^ 

qr^fqqff^ ^H^ylqi^qtq^qrdqrt^TjpfqTT^^^ 3Rr?y?^ 
WT t qr q^^ ^ aqftqq q# qT?Tr t, qft^ ^ 
qftqTR ^ snqR qr RRdtq qq qqq tr qr^ ^ qr^ qid 
qrt^tgqqf^qq^qiTq^s^k^TqRTt^qT^ iqlqqf'jq* 
qrt^ ^ qqfRwa^ ^ ^ «RiqjH w t ^ ^ qid qrt^ ^ 
qqf^qq qq 3?qRT q^ t^qr qr^nr i 

3. (qj) qRcftq (tt^-'^pj'sqq Rt^) qifq ^ ''<l«fr<qRl ^ 

3TT^ qjq 3^tT^^'^^qRqTR’5Fq^qf^^ 
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[WT I—^^3^ 1 


cJh1<o|k1 ^ ^ ^ ^ ^WR 

Snicb^ oqq^R'^ 

mi I ^ ^T^R, afh: wft ^ ^ fmm # ^ 

^ ^ sJ^^l<c||< ^ 3TRRTR WTT 

alk wit ^ #TT Talley. I 
^ ^ 3R^ 'Efc 35^ I 

^ ^ TT^ %31^ilT^7TT 

r^f^oHI ■'RtfiiRT WT-II %^; oil-I 


wit ^oTRT 1 

Wn 371^ fc^JeimiH ^ ^ ^ itZRft 

^THl 

7. PiMpeiRgci PimhI ^ ^T^RR ^ 


(73)37^ 3lh ^ ^ ^ ^ f^ ^ ^ ^ RPR7 
rHHPdfed t TC ^ ^ 

^3i"K ^ ^ w?n I 


373 

?5id1 chl ^<1 '^criioi 

(^^3R) 

163 #Rt. 

150#Rt. 

84 #.#. 5 #.#. C^F# # fm) 

79 #.#. 5 #.#. CRf^nait # %R) 


ai^-^Pqd ■ 333773 # 337 ■#7737, nHlkiql, 377773#, HRI<r1<7 

■ 333713 #, ciqqiHaql, ■|RT33#7#, ^3#3#, ■^37333#, d^qiRriqi, 
■qTRiari 337 ai^uiiq^rl ■q^ "# 3*Rl<qKl # ■RTR#'f333>7 a|t773 

■RT3#f#3M 

37*7 5737 e, qiq H ^ VT <F 737^3733 '=hHT3R7773 

#3t:— 

##77 

152.5#.#. 

145.0 ■^.#. 


4. ^uhI^oIKI ^ rHHPrlPycl ^RNT ^TTI ^ 3T3^ 
^ ^ ^ 3^ ^ MIH'^u^ ^ TR 33rR R2RR 

^'TTRR ^ tI 3lk 

y,Pf 4i "^it <i^iPri4l ^ Pch'Wl 3lk 37"^ 3%! f^il 

7f[^ 73^ #rTT a^k HPszff, PMU^Pd^i,‘pR^S^ 3lk^ 
MiH<o'^‘ ^ RisT wt #rf I ^ ■srr^ cni^ fm ^ 

RR (oR^3R 3TTRr%^) (3TT#^) ^#^ -3Tn^ 1 

^(<i)4)i< afk 3TT^ ^(<i)4)i< RNT ^n^TlT I 

5. TJCcft^c^R ^ im Rm 35T cRt3n IRR TRTR t ; 

^ f373T 'Jilt'll d^ch RT^'^'ff 

"Rr "3^ 1 ■'fI^ wit Ir^ T^ ft?’ RRFTI 

^3n^1^^3fR^;R37T^R^1%RRf3l^ (?ftF5T^) ^ 

IrR ^ dMI Tt^ afR ^ ^ 

I^^^RT^aTTtTRRR (^if^aRIR T^) tI i Ptr ^arf 

^ aik ^ ^RR ^ TTiq ^STT^I 

1^ ^ W % 3R^ ^RT RT '^f^artTF 

t^^sn^RifeRflTn arq^ '?qR‘^'^'^RTTi;i’3^^j=Rl^^'^'3ii 
^R?RRRT^ fRR'qi^ '41^^11 afR‘SRT ^tR afR a^f?^3> 
arfRRT'c^RrR p4>iii^nRqT 84-89, 86-93 anf^ I 


(1) RTRP7 (^spRR)—'Mt'^RT aTRRRcn (QoHl4Pe1‘il) 

RH R3T RRl^ ^StRl'^RR Rft arra Rft’RTRPR qft^ 
Rfr I RT aiM Rfr RRR^ 

aTRRTRTRWTcTl RFR^Tarl (RRJ^aRT^WSFRR) ct)| Iqchm 
#rfT Rf^ Tf 1^ Rt RRR ^ ^ 

37%^ Rft RRRFn # ^ ^3»frc[RR RT) 3R^^ 3R 
^fTRRTI 

(2) ^ritTO (1^37RRj^)--^Rftcltgcn'3rrfqRfR»I 

RR^ ^ ^ RR ^ Rft R3T ^ Rft ^ 

%R afRRTt ^ %R I -Slr^ aTMR^t 
3TcRTRTt^inRit '4 Ii<^D I 

(PhhImH 

■f^fe) qf ^f^lR^RTR^'^ Ap4cbQi%^RTaPR ^P^chd 
RTfR«hl<l "gRT ^ Rohl4 Pti-m 'j 1H<'11 3Rtf^ IR^ 37773‘^ft’ '^RRT 

RR#3 ^ ^ FchHlchl ^ 11 

^3?^ RIR aftr ^3?^ P^31 aftr ivjtqlch ■qfj’ '3)1 RR35 

PHHP^pT^d #TT ;-- 


■^■#■337 

33'#47 3^1 H3( 

ar^ 37773 73773 37773 

ai^ 37773 73773 

37t73 

(■^qi"# ^ 37773) 

(#37 # 37773) 

6/6 6/6 

R3 5 33 5 


R3rR 33 ^cTF3 3ft aT^RpcT ^ R^ I 


R3^aT^^^ (aTTPrff^) “)P^3d ^<1ti)Hl" 
lOTfft : 

(1) qpqj^ RTt^—RRTrfRRT ^ RTR^ ^ 

3R3l“3Tf^ aftr 'Idl'fll 35 ) Rehl-^ Pb-m '4MI 3ir?><, <i*-Hlq3K 

3ft TRTI?R3r 373Fn ^ f^RT^ 3^ aftr ^3R^ au41c^c|K 
3>T43g?RTcn 37 aTRT M-S^ 3)t 7737331 ^ aiql^q ^iPqa 3R ! 

■^37 3|Ri< 1 ^ 

HI3)PM3I33^ hRuIIM (pR-^t;;g{-57r^)—g.OOfe ^ aTpRqi | 

3ff#TT '3lP^7J; I^T^ i^^pM3l CPRcrl>J4^Rf?3) +4.00 ^ a7p33T ^ 

3ff #77 37%T3; I 


<• H ^>1 -.1 I ■ i 


i i I 
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cil'i (jfVd t^fvi^ 4)4 ^ R{'4I WOTn ^ 

1^ HFllf^^l iWcH'*?)' f I ^ m HTH^ 

TlWrafT ^ Tit ^^1<c|K ^ ^^trq 'qtfqcT 1^ '^n^, ^ 

31^«n ^ ^ I 

(2) (^) 

^1 

(T§) ^ ^ THf^ ^ ST^TTR 'in ^IR 

(■5FR) 3ik^rRTfT (Rt3R) Tt^ ^ #0 ^qfl1%lT ^^ 
(T5R^) :— 

5i RT^-simwi^ 

>i«Ma<'^ f^FTTRTt^ 


1. -^aftTawfl^ 

16 Rts 

16-9^ 




2. -gR^CRq^) 

1.3 fq. Rter 

1.3 fq. -Rt. 

RT 3TRRK 

3. ^RTfRRTR 

5’tW5 

5^W^ 


(n) RRT ^ in ^ srrapft altr 

i^nf^ ^ir^ci ^ #n licit'Rn^b 11 %Tml^ 

^^ ^ T^4 ■#!^ #Ffl <JMyi=w ^ sfrr 

Risii^f ^ ft 

n=i!^‘=i^Hl^ WT^ -mn^ i ^ Tit ^ n\ 

n^ ■^ri^ ^ Rrmr^ Ti«n ■'ri^tt ■^H^n ■^n ^4>cii % t rit^H ■W4«h, 
^ ^fcl-RTTTT ^^ 

11 ^ RI^ RFl^ ^ ^ ^ TT^ 

■3TR ^ RT 3Rit^ W ^ TTt ^ ^ 1 

rs^'jFl : HRcit^ ^ R^peki ^ %Ti;^5prRT ^ 1^ 

Tl^-q^RHi-sTniJinTi 

(3) (■'T^arn^fg^) ;i^^3Tt^%Ti;^7XgTI 

fMtf ch^ve'^ ■^«r5 ^ ^ ^ I ^ 

^ ^ ^TTf^sTT a TTtr it^v^ntt) ^Rl^frTT5f^^^- q1wi t 
(%Rte) m t^ndlTTi fffrqi ^1 "ntf^ \ 

(4) Rft«4t(^^RT?trg^)--^^i^TrR^^#pR 

^ -#g ^ ^ i^ni;^ pH^d 11 

^ "^iFT ffTFlt cfR^ "^IT 

3ufl^cir< ^ 3t^ ^ 20 30 fw ^ 

^ ^ ^fe Tit ^ i cf i rr«fn^ r i i ' aoil c ^ r d 

^ aM ^«Rt nK n^nt ^ n§ nnn\ ’^ifto; 1%^ ■3^ m 

3f^ l^rarR t^Fvqr ■^FTT xlldl^r I 

(5) ^^TitTO'^f^^3TcRsn^(^I51^<^^if)":^^ I 

(■5F) 

fr^f^TTR) ^ ^ cft^orar ^ ^ 

^ n'mn t ^ n[\^ \ 


(■Q) tl(t^)--^tt^3rf^H-^Tit'^3ipq[^'^ 

^ oFTO^ 1 

(R) ^^#nRTMt tl 

fHTl ^ TitTOl ^ IT ^ ^ 

(R) aifQ ^ arra ^ 

■^nrit i 

8. T^n^ (^5 St^JR) : 

im ^ Tt ^ aiq^ ^ ^ t RPfR, 

5r^H, fTR<#R) ^ aTR>eH ^ Wl ^ 

•anrft t :— 

(1) i5'^25^^^qf^'^ata^^Rwiioo+an^ 
^ti 

(2) 25'^3K^-^aTi^^6qfeitTt^^ ps^K^arra?^ 

f^Q^el ^'^I’^'Sl'leh ■'7^ %1 

«TR RTHT=q f^H ^ T?q Tt UO-^^^tTRSlfe^ 

3ftT 90 ^ a>M< st ^T T ^ Rf^RR t^Hi -^ifg q ; atr 

aoit^sfR ^ 31^ n\ ■'SitJ'Ji ^ arf^rw m 

n^ ^ ^ 1^ 3W7t?;'mT ^ aiffl'ciiR i arwciTR 

RsT^ ■JTf W RJTRT 1^ wma (WTfa^) 

arif^ ^ WOT ^«itt RIRT T^ ^^TRT t-qr WOl ^ 

chlPl4) (37T#R7) #Rfttt'^R^W^'^12R^'qr^aftT 

^ 3ftTT^^2jf^ f^'-spRl 

ifTR^'auit5[orR^^^^^ 

art^ ^ri^WT ^ ^ 

(T3TT-5;T5t) ^^TT^ : 

fwTTT: ■qi^ ptt^ -STR Rrqt (^t^ fwR ^ 

T^TlRrd wn "gTf|T?;i %w ^ ww n\ wr^ ^ 

I^Ra ?R? '2[Ia[ #n ■cIlf^O.I^Tft'^^^'ft sT?!^ 

1^ ^ aftr Wwi ^%r8TR^ aftr 3 tttrt i wiw] 
^rft^RR t^sarf^ M ^ RT ^ ^ ^jxrpf :3^ ^ 
•c({f^H i WF l?otT Pi«ni<n W«?h? 37^ 

^ atrr Riw atr fwT^ ^ ^^Ft?it ^ 

^ in "^RT wpn ^ -^Frqlf 

•'^RTW TRctel Tirf^ 'R^ tpr ^ fl^FRT 

•qjR 

^Pt?^ ^ Rt? Rl IRO^ *RRt C^fWR 37T^) ^ 

W ■^TTTTT % TT^ ^^cfi ‘3 j'M< <41 ■'ll-4)^ T^^TRrR 

WTTR ^snrn % wt ^ RTSiT ^ \ wf rwt 200 

nn. nn. T^. ■^. ^ •snrit t afrr ^ 

fH<7>'iRl ^ ti n^ ■qr 

TTR RT ^ RTRR ftapH ^3TT itTn t fR'WlfRR' 
^^itmt^afTT'^ PHobldi ^PRt TTt ti|jTt 1 
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1—71^ 1 


"STR: "ff "^3111^ -SN^r^et) f” I ^'T’IHI 

^ 3^%T Tf ^ l^^TT cRff^ ^ -q^ ^ WT ^ 

M ^ alt W( » t ^ Tiftn ^ 11 ■27f^ 

ql'^KI M-SdlCl =h<'l1 "^jT^ ■?! TTt ‘'jQ' pj=hl<M 

fw ^ ^ 1^ ^! ^ ^ 

tciRtli TT^ f I 

R7 ^ ^ ^ tl TfR ‘SpT: ^ TTt ^ 

^ ^ ^ tr tl 

9. RTt^ ^ Tf tttj; Tj^ ^ ^ ^ 

3^7 "qlwR ir^l^ ^ ^rf^i itfecbd 

n+i^l ^ TRTPTf^ ^RI ^ RrIT 

7t! ^ Rftairr 3ft7 

^ #7 ^ ^ ^ ite ^5^ t ^ 

•5«7t(?er< ^ ^ 37^^ AP^c^^crl 

^ ^ 3T^ -qn^ TTt RF •Jnqt^ ^ ?fct ^ 

RT8T fe: 'Rrf^ ^ t ^ 

(■HH4l^ff^id<^ ) 3^ Afechoi ^ fqr^ (i[c{^ 

Mm ^ ^ R^rm^ir^ ^ 

1 1 Mm, 7%^ ^ ^ ^ ^ 

^ Mt ^ ei4lU(l^ Rft^ -^T?^ #7 

smt ^ ^ -qR -itr^^ici ^ ^ 

‘ ‘ iw‘' ^ ‘ ‘ 3RliTR’’ ^ 3Ti^ TR 37T«n1^ frit 1 ^ ^ 

3T^RR RT <i*-HlqqK '^tRT! 

sfhRr ^ RRTO ^ Rtr ti Wcn t 

71^ 37FRTM ^ ^ W 

■^3TTR I 

10. •JTf? ^ ^ ^ Rfl^ '3«fl'<4l^ 12 

37RT^ Wf ^ ^ t TTt ^SRT^ 3TR«T[^ ^ ^ ^ 

71^ 3R^Tifni ^ TT^ % ^ 

^1 iUhii t a^IRVTdl W\ R2R«Rn 

RTgd R7 ^ ctrI^ 6 ^ ^ antn^ 

Wn-R^ ^ ^ WRKq Tfft^ ^ ^ ^^T%TT t 

11. f-fR^lfeTl aiPdRdd ^ W\ RRRT :— 

(^) Ruft^R Rft RRR! ^ 3-r5SI R^ t RT 3fR 

RRRRfl cIIhI'O RrfRit^'fR^t’RTR^ IRIRR?!^ RHR Rft 
^Rl^ t TTt RRRft Rft^ RTR fcrte IRI ^ ^ 
RT1%RI RIR Rft TRRTsft RR fcTTR WR%RT 
(3TR^) RT %RfRR ^ ?7%RT^ ^ ^ 

RHRIrRR RTt fTT 3TTRR RT 3TRtTR Rff^ R^ IrTRI R[T 
RIRRH R?T^ RRRt Rfl RtRRt R^ RT^ R I fRl+ryi 
RRt^ RTfRRTRt ^ RM['<vN ^ W ’^T^RFR 
rdHPoifTid •'^jHcbld ^ RTTcft 11 


( 1) RRT RTR ^ RRJR 31RRT 
RRR 

RfHFR ^ I 


rIr RRR R?tRt# RWTR 3 0 
RR? tf Rt ^-RRT^ 
RRR^f^%Rt 


(2) ^RR^^R?^RR 
RcR^^RfRRT^aiRR 
RR (^RfRl R^) m 
^■^RRRlRRtl 

(3) 31RRT RTMrRT 
RIT'T ^ iRRRT^ RTRrR 


(4) RiTRRRT 3|t7 ^ 

^afR^WRT^ 
H«<'ii4(ri RRR 


(5) Rf^RRTF RRR 
3RR^?rR 1 RvRT rrt/ 

M[ 31IM\J<!H RRR I 

(6) RRTTRRRft'^^RR^ 
fRRRRT3lt 

feRRi^) Rfe 31RRT 
RRT^ iflR R7R? RTl 
RRT^ i<crir4«ti RTTf I 

(7) cfer 3fR 3^RRr RR7 RR 
Rlf^R? Rft %jf RRIfR? 
RTTfl 


RIR 1000 ^ 4000 r J 
Rft RRpR RT TPtRM ^ RRRRR 
30 %RftRRT RR? ^ Rt RRrqtR^t 
RRT T^-RRTRt^ ^ RRTR ^ 
RRR^ t^R}TR I 

(ORRTRTR RTRT^ ^ 

RTR fer^fRRT Tf tSS; 

^ Rt 3T7RT^ 3TTRR qR 3T%R I 
RRR Rft RTRR-fRfRTc^f ^ 
RHRf TCf 

HlWnd RT 3RR fl^ RT^ 

3r4prq \^YnR R) <<^ RR RT Rt% 
1^Rti;f™4(ii) ^37RtR 
■^RR1^ •RI ■RRkH t ] 

(ii) ^ RR^ icf Rlf^Rd RT 
RfeRTl^'^R7 3T%R| 

(iii) 

R7 3TFTTRt ^ ^ 3T#R I 

(1) f^RRTRrR^qnRTR 
^ ^ RRT 3TR ^ RT^'S 

^ R'<srRr4d RRR RT^ RRR 
RqeiR^^f^ qRRRRtRff 
RRT •^T-RRTRtRfr ^ IJRTR ^ 
^TRf Rt^R I 

(2) ^ ^ t WfR^ 

I RRTRtRTt WT ^ 
3 TRTtR i Ht RTR Rft RR- 

W RRR RR d<llR< 3TRRT 
1 rRT dOm,^RTTRTT 30 %fR~ 
RRT ^ tstt^ RT T^-RRTRtRfr 
RTTRf t^RtTR I 
RRTRtRft RRT RRTRiRft RtRT 
RR5K^ f^3TTRTRt^T^ 

3TRtJR| 

( 1) Rc^RT RTR^ RT Rft- 
fTRfM ^ 3T3RR1^ 1^ 

‘mjw\ 

( 2 ) RfR TTf^ RTRTRZ 

T^RRR 3TqTTRr t^raWR RT 
a3TRTRt^T^3T^| 

(l)^f^3^3TRRTTRT 
RR RR RFT RRTRRT R^ITRPR I 
( 2 ) RfR «TTR1R 37^RRr 
RFRf^TRT IrSIRTR ^ Rt TRT^ 
^T^ar^pTRi 
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(8) ^,'=n^, ^ (i T35. 

^.)^'?^aTSI^3T^ 

■?*TH 

(9) STT^^ff^frf^ 

( 10 ) 


( 11 ) 


(1) 5Cl«hl —3TF^T^ 

(2) 3?^ 

'«?i4dl 1 

sn^YR ^ 30 

31^ I 

(1) «n^Rj‘ 

(2) »lRtTTr>IT'^^4)dl^d'^ 


(7§) <li41<Q|K^ ^cbcrlldl/^<4)dMl ^t\ 

^ ^ ^ ^-srp^) I 
(^) ^3^ 15Rt ^ STS# t ^ ^ 

t ^ ^ ^«n ^ ^ t ^ I 

(^) 

(^) a^rff, ■^8ft3Tk'^^^RT^3Tktern 3^5^ 

3Tk Tif«?^ T5r^ 

•^T^i 

(^) t^'^i 

(H) 

(^) (c6»^rH<^<ilef) 

12. cRTT^'+V^ 3i4ilHl-i{dl3?t'^W dMI^, 

r-». - V _ r\ r-» _f^-- - - ■ . - - . .. - ^ -N _jV _^. 

T^Fe WTF^ WtlK^ Ttl^ ^ 3n^ ^ ^ W ^etictl ^ 
151# ^ ^ ^ 

<stiy.MI f^Ff ^Kd1*l "^SilT 3if^H # TFFeT 

vfs ■ - r\ _ 

RTlW RRTT ^STUn ^1 

tR# # 3RM-^ ^ 3T^ t ^ I 

#) 3RT# TR ^ auil^ciK % 

ar^lte ^ ^»iT-q^ #t ^TWTT t ^ i 

auiVdK # c^ i\ 

3RR^ yufll^-efR #t%zrc!T 

3T#R?iT ^ f^jfq "^jf# # WT ■qr "sq^q^ aiFTcTM # 
tof^Tq^ ^ ^ ^Riin w 1 tqiw YpoRRarR ^ TfBRTqi 

3T«I^ f#RR (l(d<!^H) ^ #1^ #% ^ ^ 

3TKr^ 3ifMdi<H # t## qr^rejqjR f^^RVq#fqrrt # wr# 
^FRiin ti 


fOToft :— duil<d l <1 ^dR# # ^ 11^ 'gqjsRT ^3^ # 
Icl'<<S'1t# '^f^kvi eh<^# •W^fi(n 

^ ^sq APseh^ ■# t^cfliqi "3^ 3lHl<n <t5<^ # 
■f^ ^ Rfft "qf^ «<,e^K ■q?csf^ c# 

^5iT^ 'q>t ■q^T# 'q>t '^iqiq'ii # yt^n 

1#^ qi^ TrqFi #iRic^ # > 311131 # ^<chK 
#i#^RTq#q3r WjfcT^'eq?# ti^ 

yHFi 3^Tc(^R,q>tqqq '^qr^qit 

ai(l<a # q#^ # 3F^ qRqr qif^ qRqr 

aqq^ qiT^ q>t qT^fqT qr !d‘c(K 

q# 1#qT 'sitq.qi i 

qf^qqq ®il'£ # f#*fqq>t q?i# *t>l ^rqid'ii # qqrq # 
■?q <5*-H)qqn. Afse^d yniwi-qq qjt # "^q MHFi-'qq qr qq 
?f(rirt qr IddK q# 1qrqf ^snxnq, 

qq qq stiyr qq #3 q# #qT f# q^ qqrq-qq i^i q®q 
# ?iq # qrq # ^ qqj 11^ qoftqqR q^# ^3if # 

Afe^d # j ^K l 3T#nT qtf^ q?T# ai^Hd 1^ W ^ 

#1 

iir^cbd 

«n#|‘:— 

(1) YiKtftq>%qqT(1qj^)#t^3mTT^qi#qT#'5^^ 

^ ^TRtpqq 3m<ci r< qq aq^ arR w^ic^ (qf^^) 

--•_ ^ ^ 

nail diley,! 

^ qfl qf^, -qf^ q# # #r q# 
nn^ii ■qrqqr f^ra# qi^ qqrftqfq ■qrqq^ qt "fqgqq q><^ qi# 
qrfqqq# (sTRiff^ 3T«iTft#) qft q^ d^crdl q# ## 1^ q^ 
^ #qT# qt YiRtfw ^imi (qtf^ ^qqqf^f#) q# t 
qR ^ 3?%^ t qr q^ qRfrR ^ qft 

■Rqrqqr#! 

qwqm'qq^#Ttqif^1^#RqTqqqYq #qqqT# 
t fqqqi qc?qTq 13lk qd^ qq q^r " 5 ^ q^^ 

fqrqR qqRR ^di qm q^qr 3Tk nm# fi^Hw # qr^qqrtt # 
qrq# 3iqq^-jjc^ #% qr wi ^ qt 37qrqM q?[ 

t i ^ q# q¥ # qte qR 1^ ^ % q# WT #q^ fqrqR 
qqRR ^ qft wqqr qq t 3Tk qnrtqqR q?[ TE#qjq qR% qft 
■Riq? fq q# # qr# qTf%q qqf# qq^ qfl^ #q # # 

#q^ q|q qrq qftf^qM ^ tqTRR qq^qi: ^ qrq^ qRT q^ 

#i 


qf^ qoltqqR qit q#^ # ##-siqqi: q?[ ■^f^qRT 

# q^FT # t#qT qmqr 1 

Afs«bci q»t r<.Hl<^ q?[ #q#q naHi hihc# 

qqf^ 1## qwiT<qR qf[ iR'=hKl ^ ^ pH^nw # 3 T#rR 
qRRqR^qmit^qltqkqTqq# 3R#q7R f#q; q# # 
3qqKqaflqqR qf[ qqiq;qT qq# # qRT# 

qqi^ # qqqq ■sflq qff f^ qq qq^n I 
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^ AP^chcrl ^ 

^ 1^ <J^h1<^c 1I{ ^ ^Teft hr^oHI 

(^f^chcrJ •hM'^ci) 'SRT '3^^ yebd1 Affichd 
TH 3 hi;^ih "^^TT n.chl4 ^V)*^I 'ill'll I ‘5nf^'=hl<l '^RT 

3^ ^ ^ ^ ^ TFl ■^jf^ ^ Tf ^ 3^ni% 

>45 <SI<1<41 'Jllli. ^fschd 

o^if^ ^ 1^ Tnf^^^nrt t! 

^ ^ WOT ^ ^ ^ ^ ^ 

i ^ ^ ^ ^5?RT ^ ^ 31 %^ 

^ 3TFt ^ 1^ 3OT^ ^ 37%^ -Eftf^ H 

Pt^Rw ^ 1^ 4l''4fll ^ ff 37Kf^ ^ ^ Pl^Rw ^ 

%Ti 3T%^ t, 37f^ fOT ^fHT I 

(^) -^uTldc^K ^ ^STT 3ik ^Itw :— 


HICII 

eft d’lehl 
37T^ 3ik 

3WTt 


wr 

HICII 3715 

37 k 

•^fOT 


37iH«tn Rod'll 
^IR^d 

371^ 

37 ^ 7 ^ 


37T^f^OT- 

t ^ %, 

wr 

33^ 37T^ sftr 


6 . 


7. ■'tf^ ^ WT eft IVtT "^/f^ 

■^STf 1^ 37iH«tn ^t^ irtSifT "0^ 2tt ? 

8 . ■q^87T ^ WT Tnfwrt ^ m ? 


9. ^3ft7 W Afeebd^pn ? 

10. Al^^d "^t^■'7^851 Hp«llH ■jrf^ 37iMoht <s(d]-m "OT 
■^3TKf^31T^t7T^-^ ? 


37^ AR^obd 3uA<ciK ^ f7T3%feef 37Af^ 

37 k 377^ ^?T Wf\ ^ krw "OT^ 

^ell^nl ^3ft73^ 3i4|<cfK 

^ kkw ^ k ^ ^ : 

1. 

(77FF37^-A) 

2. 31'H’iI 3hi^ 37 k '^’*1 ’WM ®ldm, 1 


11. 3H^qd'7T^^Tl7; AA <HcjlelH v^NcblO OT fwr77 ^ ST^TTR 
OT"^ 37FrA ■gHT ^ 'o^ ik>77^ k "0^ fcHTTfd 'm 1k>kt 
77Md 3)1*7^lA ^ RllJ. '=bl'^'1 37d4d fAfT^A ^ 4il('7l^ 

wft ^ i ^cjI fAfjkt "^pRT ^ fesMi 

3T^k^Ten ’’RlAt 'Jiiy.^Fl I 3^k "5^ TK^bK ^ 3i'ei4d Pi^Rtci fciy. 
37%^ TTHT -WJJJl [ ^ fW ^ Wfkkt^ 

W'filA fk^ 1^ ^ ^TMcT tpRT ^ t ^ 

^ Ps4NI t cTtkTtk^T^cR^'tiTTltntl 


(^) m 37n 3T^7jr^d ■'^H'^npef '^71 Ak^ ^ ^ kto, 
3T77fOT, kw^, 37Tf^rt, krfkrf, 

^dldl, M^cndl, ^^Idridl, ilMl 37 k 3ie>^ll’^d Itk^fkt 

^snfNt k 113te ^ k 

^k^ti3Tf7‘?t’'En‘^’kf^ 37k^'3TT7: 
‘ ■?! ’ 17k 3^, ^Wnf3/3fTf?T ^ 3F7 1^ I 

3. (^) w 3Tmfr^ktkOT^^in^ 

fwf () ^ WT in ^ k kkt 
4 -S'ii, k 7|n 37Ht, OT, kknft, «+)! 
kkrkt. Tjijf ^ ?’kf<r>i7, i ^<77 ^ 11 

37«7^ 

(73) kk^ kknk in ^fet ^riqi 

kk <6*11 MSdl % I 3k7 Rn>l=bl ArS'7>d/<HRjf«bd 5dM 

f^jin ifin k, if % ? 

4 . 3ifT 3TmA 37kl^ ifTFT ifT %7k k fA^kt kFPR 

■kt 3Tkken (3^77^77) if t ? 

5. 3n7k-qk^ ^ TTt^ k rHHRrifeef^k :— 


iffkfqnr 

iJe^'^TTqn 

37iq<k Rftd^ 

37iq<k Rftdl 

--rLy>_, .V 

Rnel! qk 37T1 

qrf kt^t, 

W7f^iF3 

eit'Hqqft 

37k'Jjr5qn 

'd'l <4)1 '411 ^ 

k^t, 

37T1 3fk 

qnTqT 

3k775fT7«i7 

■^kTRm 

TqRsqqk 


qft 37q7*n 

333^3711 3fr7 

ST^Tsn 



Tjel^nw^ 


vi^lqqK ■^TefTSiR- 

3qfk7kt k - 

^ ^ 3TW787 ^ - 

-(3iktOT7'377 nFf) ^ 

wkfw qk^n ^ kf^w ^ ^ tkM I 

1 . TTrqRtfOTTTT-37^- 

#q qn-qrq kfq^- 

Hddl-3ik7eT-RN- 

-("^ 3dK ifR)-^— 

(cj'Jt'i-'SFq ^n)- c|vjh 

qAf 51^ "ff k sTFn qkpRkf-diHHM 

2, ■^Rft qn kn :— 

(1) 1J7T 77177 Tipqk m- 

(2) 1J7T 77177 Rl'TildA "37- 

e^ qft qkf •sTTf^ ktqkt I 

3. kq— 

(1) qkfkkTTTt 

(2) kftkt 

(3) WRfwqnktq 

(4) ifekq (qk^snqTkkn) 

(5) eft^ (tki3n?f ) 

( 6 ) 
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^ ^ ^ ^ ^ ^ ^ -w 

■^Tt^ Ri<n 

% 


4. 'hl’1 f^OSjPq —<i^l ^ipT 

-'^rai "^TR 

5. lif^raT-2JF7^- 


6. ^ 5K10- 

7. ^ (RPMiO ^ !^ii(1R<^ TO 

^ •37^ ^^^Hf’ldi «hi MCli d*ll (it >^>i *^<i 

I 

8. CT^ Ul-WH :— 

^ - 

25 ^ ^ ^ ^- 

^cjrcf 2 tw^- 

(■Q) ■^T? $I?K-f^WlTVj'h 

4l«4Winr1di- 

9. ^ C^) : (^)-- 

- 

(•^) TTi^-q^/tw- 

t?T^-^- 

^- 

(■Q) -"qw- 

10. cTff^ TF5r f^l^)—cTTf^ ^ ’TH^Rj SfVRddI ^ 

11. W ^ ( c^>^Vn<il [k\HH ) qft I 

12. ^ifTTTT^f - 

^R<+)l4l1crl 37Tf^ qq ^ TJpl r^^S\ \ 

(^) - 

(Ts) '3^ (^rfir4i-+ fif^)- 

(■^) Vs^- -'-- 

('q) - 

(^ - 

(^) <+)irviqnH (^^)- 


13, qqr ^^1<c|K tI "^Ftf % f^'H^ "^MUalq 

^ ^^cil'j4«t> fq’TT^ fcT^ H«hdl % I 

feirift :—-qf^ <JUi1<cjR ^ -q^ % 3^ -qf^ ^ 12 '^TW^ 

■ 3 ^ ^ ■q’^5rat % (it ^ lo ^ 

373?7R 37Wnft ^ ^ 37?itn7 ^ ^-5^ 

14. qq?^ HiTcitq ^^^ rH<Ti< ^ fwi^^ 

1 ^ "qqt ^ "^q ■qrqr qqr %; 

Iwjft 1 ---qt^qit 

f^4tq;q> R<=nii ■qif^q.i 

(i) 


(ii) -^qTR^ ST^q^q 

(iii) -"^irq 3RqTf ^ ^ 37^q^q 


^P ¥^2 ;—■3U|')<<iKqft^qqqft^q|[fq>qiqqit, 

W qOT aqfiqq t 3^ 

^ ^ 11 

vm : 3T4q^ 

Wq 

■fqqfqr: ®it4^'5^ 

qqq-ii 

<j+^1qqK qq q^qq/qtqqr 

1 . amrqmfR^ ; 

(qt378il^ft) 

2 , : 

'H’^TtqqR ?7qi^ 

qqf?qtq ^ fqn^ 

qt^ 3T«q^ 

qti SRI ^ qr^ ^ 

;—qt^ qit q^qtqqR qft ■^icit qrt^ q>t ■qfq 

Rnti "^iqq tI 3Tq^ tq«h4 Pi*^RnR3a (frq qqf tI 

f^T3;^^^37:q7fcTftqrr# qTT^qrf^l 

qiqtqqR qq qiq- 

(i) ^^q^ 

(ii) -cpi^ 37^qFT 

(iii) -■^q>Kq3TWlt^^377q7q 

Fnq: 3Ttq^ 


fqqfq?: 


■^f^qjR qt^ ^ "5^ 
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TpilMq 

^ 110011 ,3 w?r: 2005 

9/8/03-'^-II— 

wqn ^ '4' <i^rHdi poi+m ^ ^ TRJFq 

1(38 )/83-^^ 8/10 1983 ^3^«#^3Tf*^lfJ5^ 

^ fM«T ^ ^ ^ ^ ^ ^-nf I ^ ^ ^ 

3TT^ 9/( 1 )/98-'^ Tft-I121 

2002 ^ Tfqy ?tt | 

2. dird^i amr^t, rf^di rc{c6 i ^ 

^ 3lk <^|4*H 37RM t ?T«IT 

<l^r^dl rdd)i'. ^T^^lPMd f+^tl MRc<fHd HRR^fd^l % TP^ 
d^JpHdl % -o'RT^'^^ ^ dlr^i <h Wf^di 31«P1 #Tc?^rc*W 

3Tm^T^ ^ 11 ^'^pQdli TR, 

9( 1 )/98-T^H^^?aTlf (TTt)-II 1^=rT^ 21 2002 ^ 3^^ 

PMtieO ^ lid'^fPdd "SSlte «i)i lJd<^gKI "^WRI ^ 
f^ ■^fT^ I 

3. ■3?fm Tprrm ^ Tinjf^ ^ ^ 

t<=fvlH * ^^1 '^lldl %, oFPPf*^^ 4'ichi ^P^d M^hK 

^ ■^FTRilui cfn^ ^ ^ I 

3TT^ 

3^1^ f^ 1y«hrM ^ 15 ^ 3lf?T ^ 

^1 «iH('*i %5 ^ ■^fTi^ I 

y^l< «^*1K 

__ 

t^t^RT TT^TcPT 

(•RT^lfW 3^k ^5^^ ^W]) 

■=t| 16 ^3PT^ 2006 

U tnrr, 24-6/2002-'^.t^R.-III—3T^3Tt RFlcn 
an^ "3^ rH4i|Rj^l "^R % 


^’dlPdd -R^Ttf^ arj'M ‘“q;’ ^ PdHPcrlPlsld 15 

Hi<5Mst)Hl VI'(d ^ *ll’^dl "STRT "STO ^'jflPl^O 

■?IT^ Tf ^ ■^3n% feft ^ VPIdT ^1^ 


* _ r^ - ■ 


U 24-7/2002-^.1^^.-111—tTRIcTTKH'^cn^^ 
wOd yPHfd^f^r?nt^TR VKd V<<+)K^^di V<d)K^rmc(^ 
1^ ^3it ^ ^ Tf ^TiiFTR ^ 

$'4lPHd< ■^, ^ ^'^iPdd ft 

d)W^«i< ^’vjllPHdRM, ^31Tf ^ 3Tlf (cPTX^^nfH 

F>rtfRlP(iT)** ^ W\^ STlt^it VFIdT ^ 

WVFIdT^ 2002 ^3IVT^1^, a^iT^ 

3n^v^f^-3n^i 

^^dd Vfdd 


^'Ji'lpHdO 

2. ^^1PHd(l 

3. 3?Tfed=^^^*tf^PRl 

4. ^'dlPd^Pl 

5. PvPdd ^4)PHd<l 

7. ^(^djld^d $ ' 4)PHdl1 

9. q^ddldldi^Tid $'d1PddO 

10. j^dn ^>dlPHd(l 

11. i^cfiPddid ^vdlPd^lO 

12. AilRdrvi^ ^dcnf^«hci ^'siIPimO 

13. HI^PhO ^'dlpHdO 

14. ■yTSd<;M I'dlPddO 

15. ^'Wdl^crl $'d1PddO 
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MINISTRY OF ENVIRONMENT AND FORESTS 
New Delhi, the 11th February 2006 

No. 17011/04/2005-IFS-II.—The Rules for a competitive 
examination to be held by the Union Public Service 
Commission in 2006 for the purpose of filling vacancies in 
the Indian Forest Service are published for general 
information. 

1. The number of vacancies to be filled on the result of 
the examination will be specified in the Notice issued by the 
Commission. Reservation will be made for candidates 
belonging to the Scheduled Castes, the Scheduled Tribes and 
Other Backward Classes in respect of vacancies as may be 
fixed by the Government. However, no reserved post for 
physically disabled categories has been identified by the 
Government. 

2. Every candidate appearing at the Examination, who is 
otherwise eligible, shall be permitted four attenrysts at the 
examination. The restriction is effective from the 
examination held in 1984. 

Provided that this restriction on the munber of attempts 
will not apply in the case of Scheduled Caste and Scheduled 
Tribe candidates who are otherwise eligible. 

Provided further that the number of attempts permissible 
to candidates belonging to Other Backward Classes, who are 
otherwise eligible, shall be seven. 

Note 1.—A candidate shall be deemed to have made an 
attempt at the examination if he/she actually 
appears in any one or more papers. 

Note 2.—Notwithstanding the disqualification/ 
cancellation of candidature the fact of appearance 
of the candidate at the examination will count as 
an attempt. 

3. The examination will be conducted by the Union Public 
Service Commission in the manner prescribed in Appendix I 
to these rules. 

The dates on which and the places at which the examination 
will be held shall be fixed by the Commission, 

4. A candidate must be either :— 

(a) a citizen of India, or 

(b) a subject of Nepal, or 

(c) a subject of Bhutan, or 

(d) a Tibetan refugee who came over to India before 
the 1st January, 1962 with the intention of 
permanently settling in India, or 

(e) a person of Indian origin who has migrated fi-om 
Pakistan, Burma, Sri Lanka, East African 
Countries, of Kenya, Uganda, the United 
Republic of Tanzania, Zambia, Malawi, Zaire, 
Ethiopia and Vietnam with the intention of 
permanently settling in India. 


Provided that a candidate belonging to categories (b), (c), 
(d) and (e) above shall be a person in v^diose favour a certificate 
of eligibility has been issued by the Government of India. 

A candidate in whose case a certificate of elgibility is 
necessary may be admitted to the examination but the offer 
of appointment may be given only after the necessary 
eligibility certificate has been issued to him by the 
Government of India. 

5. (a) A candidate must have attained the age of 21 years 
and must not have attained the age of 30 years on 1st July 
2006 i.e. he must have been bom not earlier than 2nd July 
1976 and not later than 1st July 1985. 

(b) The upper age limit prescribed above will be 
relaxable :— 

(i) upto a maximum of five years if a candidate 
belongs to a Scheduled Caste or a Scheduled 
Tribe; 

(ii) upto a maximum of three years in the case of 
candidates belongingto Other Backward Classes 
who are eligible to avail of reservation applicable 
to such candidates; 

(iii) upto a maximum of five years if a candidate had 
ordinarily been domiciled in the State of Jammu 
& Kashmir during the period from the 1st 
January, 1980 to the 31st day of December, 
1989; 

(iv) upto a maximum of three years in the case of 
Defence services personnel disabled in 
operations during hostilities with any foreign 
country or in a distiubed area and released as a 
consequence thereof; 

(v) upto a maximum of five years in the case of ex- 
servicemen including Commissioned Officers 
and ECOs/SSCOs who have rendered at least five 
years Military Service as on 1st July, 2006 and 
have been released (i) on completion of 
assignment (including those, whose assignment 
is due to be completed within one year fi-om 1st 
July, 2006) otherwise than by way of dismissal 
or discharge on account of the misconduct or 
inefficiency or (ii) on account of physical 
disability attributable to Military Service, or (iii) 
on invalidment; 

(vi) upto a maximiun of five years in the case of 
ECOs/SSCOs who have completed an initial 
period of assignment of five years of Military 
Service as on 1st July, 2006 and whose 
assignment has been extended beyond five years 
and in whose case the Ministry of Defence issues 
a certificate that they can apply for civil 
employment and they will be released on three 
months notice on selection from the date of 
receipt of offer of appointment; 
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(vii) upto a maximum of 10 years in the case of blind, 

deaf-mute and orthopaedically handicapped 
person. 

NOTE I—Candidates belonging to the Scheduled Castes 
and the Scheduled Tribes and the Other Backward Classes 
who are also covered xuider any other clauses of rule 5 (b) 
above, viz. those coming under the category of Ex- 
servicemen, persons domiciled in the State of J&K., blind, 
deaf-mute and orthopaedically handicapped etc. will be 
eligible for grant of cumulative age relaxation under both 
the categories. 

NOTE II—The term ex-servicemen will apply to the 
persons who are defined as ex-servicemen in the ex- 
servicemen (Re-employment in Civil Services and Posts) 
rules, 1979 as amended from time to time. 

NOTE III—^The age concession under mle 5 (b) (v) and 
(vi) will not be admissible to Ex-Servicemen and 
Commissioned officers including ECOs/SSCOs, who are 
released at own request. 

NOTE IV—Notwithstanding the provision of age 
relaxation under rule 5 (b) (vii) above a physically disabled 
candidate will be considered to be eligible for appointment 
only if he/she (after such physical examination as the 
Government or appointing authority, as the case may be, may 
prescribe) is found to satisfy the requirements of physical 
and medical standards for the concerned Services/Posts to 
be allocated to the physically disabled candidates by the 
Government. 


any other examination of the Commission) on any grounds!) 
whatsoever. 


6. A candidate must hold a Bachelor’s degree with at least 
one of the subjects, namely: Animal Husbandry & Veterinary 
Science, Botany, Chemistry, Geology, Mathematics, Physics, 
Statistics and Zoology or Bachelor’s degree in Agriculture, 
Forestry or in Engineering of any University incorporated 
by an Act of the Central or State Legislature in India or other 
educational institutions established by an Act of Parliament 
or declared to be deemed as a University under Section 3 of 
the University Grants Commission Act, 1956 or possess an 
equivalent qualification. 

NOTE I:—Candidate who have appeared at an examination 
the passing of which would render them 
educationally qualified for the Commission’s 
examination but have not been informed of the 
results as also the candidates who intend to 
appear at such a qualifying examination will also 
be eligible for admission to the Examination. 
Such candidates will be admitted to the 
examination if otherwise eligible but their 
admission would be deemed to be provisional 
and subject to cancellation if they do not produce 
proof of having passed the requisite examination 
alongwith the detailed application which will be 
required to be submitted to the Commission by 
the candidates who qualify on the result of the 
written part of the examination. 


SAVE AS PROVIDED ABOVE THE AGE LIMITS 
PRESCRIBED CAN IN NO CASE BE RELAXED 

The date of birth accepted by the Commission is that 
entered in the Matriculation or Secondary School Leaving 
Certificate or in a certificate recognised by an Indian 
University as equivalent to Matriculation or in an extract from 
a Register of Matriculates maintained by a University which 
extract must be certified by the proper authority of the 
University or in the Higher Secondary or an equivalent 
examination certificate. 

No other document relating to age like horoscopes, 
affidavits, birth extracts from Municipal Corporation, 
Service records and the like will be accepted. 

The expression Matriculation/Higher Secondary 
Examination Certificate in this part of the instruction include 
the alternative certificates mentioned above. 

NOTE 1 :—Candidates should note that only the date of 
birth as recorded in the Matriculation/Secondary Examination 
Certificate or an equivalent certificate on the date of 
submission of application will be accepted by the 
Commission and no subsequent request for its change vidll 
be considered or granted. 

NOTE 2 :—Candidates should also note that once a date 
of birth has been claimed by them and entered in the records 
of the Commission for the purpose of admission to an 
Examination, no change will be allowed subsequently (or at 


NOTE II :—In exceptional cases the Union Public Service 
Commission may treat a candidate who has not 
any of the foregoing qualifications, as a qualified 
candidate provided that he/she has passed 
examinations conducted by the other institutions 
the standard of which in the opinion of the 
Commission justifies his/her admission of the 
examination. 

7. Candidates must pay the fee prescribed in the 
Commission’s Notice. 

8. All candidates in Government Service, whether in a 
permanent or in temporary capacity or as work-charged 
employees other than casual or daily rated employees or 
those serving under Public Enterprises will be required to 
submit an undertaking that they have informed in writing to 
their Head of Office/Deparlment that they have applied for 
the examination. 

Candidates should note that in case no communication is 
received from their employer by the Commission 
withholding permission to the candidates applying for/ 
appearing at the examination, their application will be liable 
to be rejected/candidature will be liable to be cancelled. 

9. The decision of the Commission as to the acceptance 
of the application of a candidate and his/her eligibility or 
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±erwise for admission to the examination shall be final. 

The candidates applying for the examination should 
ensure that they fulfil all the eligibility conditions for 
admission to the examination. Their admission at all the 
stages of examination for which they are admitted by the 
Commission viz. Written Examination and Interview Test 
will be purely provisional subject to their satisfying the 
prescribed eligibility conditions. If on verification at any 
time before or after the written examination or Interview 
Test, it is found that they do not fulfil any of eligibility 
conditions, their candidature for the examination will be 
cancelled by the Commission. 

10. No candidate will be admitted to the examination 
unless he/she holds a certificate of admission from the 
Commission. 

11. A candidate who is or has been declared by the 
Commission to be guilty of:— 

(i) obtaining support for his/her candidature by the 
following means, namely :— 

(a) offering illegal gratification to, or 

(b) applying pressure on; or 

(c) blackmailing or threatening to blackmail 
any person connected with the conduct of 
examination, or 

(ii) impersonating; or 

(iii) procuring impersonation by any person; or 

(iv) submitting fabricated documents or documents 
which have been tampered with; or 

(v) making statements which are incorrect or false, 
or suppressing material information; or 

(vi) resorting to the following means in connection 
with his/her candidature for the examination 
namely ;— 

(a) obtaining copy of question paper through 
improper means; 

(b) finding out the particulars of the persons 
connected with secret work relating to the 
examination; 

(c) influencing the examiners; or 

(\ii) using unfair means during the examination; or 

(viii) writing obscene matters or drawing obscene 
sketches in the scripts; or 

(ix) misbehaving in the examination hall including 
tearing of the scripts, provoking fellow examinees 
to boycott examination, creating a disorderly 
scene and the like; or 

(x) harassing or doing bodily harm to the staff 
employed by the Commission for the conduct of 
their examination; or 

(xi) being in possession of or using any mobile phone, 
pager or any electronic equipment or device or 


any other equipment capable of being used as a 
communication device during the examination; or 

(xii) violating any of the instructions issued to 
candidates alongwith their admission certificates 
permitting them to take the examination; or 

(xiii) attempting to commit or as the case may be, 
abetting the commission of all or any of the acts 
specified in the foregoing clauses; 

may in addition to rendering himselfilierself liable to 
criminal prosecution, be liable;— 

(a) to be disqualified by the Commission from the 
examination for which he/she is a candidate; and/or 

(b) to be debarred either permanently or for a specified 
period:— 

(i) by the Commission from any examinatio or 

selection held by them; 

^ (ii) by the Central Government from any 
en^)loyment under them; and 

(c) if he /she is already in service under Govern¬ 
ment to disciplinary action under the appropriate 
rules. 

Provided that no penalty under this rule shall be imposed 
except after:— 

(i) giving the candidate, an opportunity of making such 
representation in writing as he/she may wish to 
make in that behalf; and 

(ii) taking the representation, if any, submitted by the 
candidate, within the period allowed to him/her into 
consideration. 

12. Candidates who obtain such minimum qualifying marks 
in the written examination as may be fixed by the Commission 
in their discretion shall be summoned by them for an interview 
for a personality test. 

Provided that candidates belonging to the Scheduled 
Castes, the Scheduled Tribes or Other Backward Classes may 
be summoned for an interview for a personality test by the 
Commission by applying relaxed standard if the Commission 
is of the opinion that sufficient number of candidates from 
these comnuinities are not likely to be summoned for interview 
for a personality test on the basis of the general standard in 
order to fill up the vacancies reserved for them. 

13. (i) After the examination, the candidates will be arranged 
by the Commission in the order of merit as disclosed by the 
aggregate marks finally awarded to each candidate and in that 
order so many candidates as are found by the Commission to 
be qualified at the examination shall be recommended for 
appointment up to the number of umeserved vacancies 
decided to be filled on the results of the examination. 

(ii) The candidates belonging to any of the Scheduled 
Castes, the Scheduled Tribes or Other Backward Classes 
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may to the extent of the number of vacancies reserved 
for the Scheduled Castes, the Scheduled Tribes and the 
Other Backward Classes be recommended by the 
Commission by a relaxed standad, subject to the fitness of 
these candidates for selection to the Service. 

Provided that the candidates belonging to the Scheduled 
Castes, the Scheduled Tribes and the Other Backward 
Classes who have been recommended by the Commission 
without resorting to any relaxations/concessions in the 
eligibility or selection criteria, at any stage of the 
examination, shall not be adjusted against the vacancies 
reserved for the Scheduled Castes, the Scheduled Tribes 
and the Other Backward Classes. 

14. The form and manner of communication of the result 
of the examination to individual candidates shall be decided 
by the Commission in their discretion and the Commission 
will not enter into correspondence with them regarding the 
result. 

15. Success in the examination confers no right to 
appointment unless Government are satisfied after such 
enquiry as may be considered neccessary that the cindidate 
having regard to his/her character and antecedents, is suitable 
in all respects for appointment to the Service. 

16. A CANDIDATE WHO QUALIFIES ON THE RESULTS 
OF THE WRITTEN PART OF THE EXAMINATION SHALL 
BE REQUIRED TO INDICATE IN THE DETAILED 
APPLICATION FORM IF HE/SHE WOULD LIKE TO BE 
CONSIDERED FOR ALLOTMENT TO THE STATE TO 
WHICH HE/SHE BELONGS IN CASE HE/SHE IS 
APPOINTED TO THE INDIAN FOREST SERVICE. 

17. A candidate must be in good mental and bodily health 
and free from any physical defect likely to interfere with 
the discharge of his/her duties as an officer of the service. 
A candidate who after such medical examination as 
Government or the appointing authority, as the case may 
be, may prescribed, is found not to satisfy these 
requirements will not be appointed. Any candidate called 
for the Personality Test by the Commission may be required 
to undergo Part I of the medical examination and the 
candidates, who are declared successful on the basis of this 
examination, may be required to undergo Part II of the 
medical examination. The details of Part I and II are given 
in the Appendix III to these rules. No fee shall be payable 
to the Medical Board by the candidate for the medical 
examination except in the case of appeal. 

NOTE—In order to prevent disappointment, candidates are 
advised to have themselves examined by a civil 
surgeon before applying for admission to the 
examination. Particulars of the nature of the 
medical test to which candidates will be subjected 
before appointment and of the standard required 
are given in appendix III to these rules. For the 
disabled ex-Defence Service personnel, the 



standards will be relaxed consistent wr'‘) 
requirements of the Service. 

Attention is particularly invited to the condition of medical 
fitness in involving a walking test of 25 kilometers in 4 hours 
in the case of male candidates and 14 kilometers in 4 hours 
for female candidates. ^ 

18. No Person— 

(a) who has entered into or contracted a marriage 
with a person having a spouse living, or 

(b) who having a spouse living has entered into or 
contracted a marriage with any person shall be 
eligible for appointment to Service. 

Provided that the Central Government may, if satisfied 
that such marriage is permissible under the personal law 
applicable to such person and the other party to the marriage 
and there are other grounds for so doing, exempt any person 
from the operation of this rule. 

19. Candidates are informed that some knowledge of 
Hindi prior to entry into Service would be of advantage in 
passing departmental examinations which candidates have 
to take after entry into Service. 

20. Brief particulars relating to the Service to which 
recruitment is being made through this examination are given 
in Appendix-II. 

G. DEVNANl 
Under Secretary 


APPENDIX I 
SECTION I 
Plan of Examination 

The competitive examination for the Indian Forest Service 
comprises 

(A) The written examination consisting of the following 
papers:— 

Paper I—General English 300 Marks 

Paper II—General Knowledge 300 Marks 

Papers III, IV, V and VI.—Any two subjects to be selected 
from the list of the optional subjects set out in para 2 below. 
Each subject will have two papers.—200 marks for each 
paper. 

(B) interview for Personality Test (See Section II of this 
Appendix) of such candidates as may be called by the 
Commission—Maximum Marks : 300 

2. List of optional subjects : 

(i) Agriculture 
(ii) Agricultural Engineering 


I I '1. 11 .11 <• 
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(iii) 

Animal Husbandry & Veterinary Science 

(iv) 

Botany 

(V) 

Chemistry 

(Vi) 

Chemical Engineering 

(vii) 

Civil Engineering 

(viii) 

Forestry 

(ix) 

Geology 

(X) 

Mathematics 

(xi) 

Mechanical Engineering 

(xii) 

Physics 

(xiii) 

Statistics 

(xiv) 

Zoology 

Provided that the candidates will not be allowed to offer 
the following combination of subjects : 

(a) 

Agriculture and Agricultural Engg, 

(b) 

Agriculture and Animal Husbandry & Veterinary 
Science. 

(c) 

Chemistry and Chemical Engg. 

(d) 

Mathematics and Statistics. 

(e) 

Of the Engineering subjects viz. Agricultural 
Engineering, Chemical Engineering, Civil 
Engineering and Mechanical Engineering—not 
more than one subject; 


NOTE—The standard and syllabi of the subjects mentioned 
above are given in Schedule to this Appendix. 


General : 

1. All the question papers for the examination will 
be of conventional (essay) type. 

2. ALL QUESTION PAPERS MUST BE 
ANSWERED IN ENGLISH. QUESTION PAPERS 
WILL BE SET IN ENGLISH ONLY 

3. The duration of each of the papers referred to 
above will be three hours. 

4. Candidates mist write the papers in their own hand. 
In no circumstances, will they be allowed the help 
of a cribed to write the answer for them. 

5. The Commission have discretion to fix qualifying 
marks in any or all the subjects of the examination. 

6. If a candidate's handwriting is not easily legible, 
deduction will be made on this account from the 
total marks otherwise accruing to him/her. 

7. Marks will not be allotted for mere superficial 
knowledge. 

8. Credit will be given for orderly, effective and exact 
expression combined with due economy of words 
in all subjects of the examination. 

9. In the question papers, wherever required, SI units 
will be used. 


10. Candidates should use only international form of 
Indian numerals (e.g. 1, 2, 3, 4, 5, 6, etc.) while 
answering question papers. 

11. Candidates will be allowed the use of Scientific 
(Non-programmable type) calculators at the 
conventional type examinations of UPSC. 
Programmable type calculators will however not 
be allowed and the use of such calculators shall 
tantamount to resorting to unfair means by the 
candidates. Loaning and interchanging of 
calculators in the Examination Hall is not 
permitted. 

SECTION II 

Personality Test.—The candidate will be interviewed by 
a Board of conqjetent and unbiased observers who will have 
before them a record of his/her career. The object of the 
Inteview is to assess the personal suitability of the candidate 
for the Service. The candidate wUl be e^qsected to have taken 
an intelligent interest not only in his/her subjects of 
academic study but also in events Miich are happening around 
him/her both within and outside his/her own state or country, 
as well as in modem currents of thoughts and in new 
discoveries which should rouse the curiosity of well educated 
youth. 

2. The technique of the interview is not that of a strict 
cross examination, but of a natural, though directed and 
purposive conversation, intended to reveal mental qualities 
of the candidate. The Board will pay special attention to 
assessing the intellectual curiosity, critical powers of 
observation and assimilation, balance of judgement and 
alertness of mind, initiative, tact, capacity for leadership; the 
ability for social cohesion, mental and physical energy and 
powers of practical application; integrity of character; and 
other qualities such as topographical sense, love for out¬ 
door life and die desire to explore unknown and out of way 
places. 

SCHEDULE 

The standard of papers in General English and General 
knowledge will be such as may be expected of a Science or 
En g ineering graduate of an Indian university. 

The scope of the syllabus for optional subject papers for 
the Examination is broadly of the Honours Degree level i.e. 
a level higher than the Bachelors Degree and lower than the 
Masters Degree. In the case of Engineering subjects the 
level corresponds to die Bachelors Degree. 

There will be no practical examination in any of the 
subjects. 

GENERAL ENGLISH 

Candidates will be required to write an essay in English. 
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Other questions will be designed to test their understanding 
of English and workmanlike use of words. Passages will 
usually be set for summary or precis, 

GENERAL KNOWLEDGE 

General Knowledge including knowledge of current 
events and of such matters of every day obseiv'ation and 
experience, in their scientific aspects as may be expected 
of an educated person who has not made a special study of 
any scientific Subject, The paper will also include questions 
on Indian Polity including the political system and the 
Constitution of India, History of India and Geography of a 
nature which the candidate should be able to answer without 
special study. 

OPTIONAL SUBJECTS 

Total number of questions in the question papers of 
optional subjects will be eight. All questions will carry 
equal marks. Each paper will be divided into two parts, viz. 
Part A and Part B each part containing four questions. Out 
of eight questions, five questions are to be atterr^ted. One 
question in each part will be compulsory. Candidates will 
be required to answer three more questions out of the 
remaining six questions, taking at least one question from 
each Part. In this way, at least two questions will be 
attempted from each Part i.e. one compulsory question plus 
one more. 

AGRICULTURE 

PAPER-1 

Ecology and its relevance to man, natural resources, their 
sustainable management and conservation. Physical and 
social environment as factors of crop distribution and 
production, climatic elements as factors of crop growth, 
impact of changing environment on cropping pattern as 
Indicators of environments. Environmental pollution and 
associated hazards to crops, animals and humans. 

Cropping patterns in different agro-climatic zones of the 
country, impact of high-yielding and short-duration varieties 
on shifts in cropping patterns. Concepts of multiple 
cropping, multistorey, relay and inter-croppiug and their 
importance in relation to food production. Package of 
practices for production of important cereals, pulses, oil 
seeds, fibres, sugar, commercial and fodder crops grown 
during Kharif and Rabi seasons in different regions of the 
country. 

Important features, scope and propagation of various 
types of forestry planations such as extension, social 
forestry, agro-forestry and natural forests. 

Weeds, their characteristics, dissemination and 
association with various crops, their multiplications, 
cultural, biological, and chemical control of weeds. 

Soil—physical, chemical and biological properties. 
Processes and factors of soil formation. Modern 
classification of Indian soils. Mineral and organic 


constituents of soils and their role in maintaining s.Jl 
productivity. Essential plant nutrients and other beneficial 
elements in soils and plants. Principles of soil fertility and 
its evaluation for judicious fertiliser use, integrated nutrient 
management. Losses of nitrogen in soil, nitrogen-use 
efficiency in submerged rice soils, nitrogen fixation in soils. 
Fixation of phosphours and potasium in soils and the scope 
for their efficient use. Problem soils and their reclamation 
methods. 

Soil conservation planning on watershed basis. Erosion 
and run-off management in hilly, foot hills and valley lands; 
processes and factors affecting them. Dryland agriculture 
and its problems. Technology for stabilising agriculture 
production in rainfed agriculture area. 

Water-use effeciency in relation to crop production, 
criteria for scheduling irrigations, ways and means of 
reducing run-off losses of irrigation water, Drip and 
sprinkler irrigation. Drainage of water-logged soils, quality 
of irrigation water, effect of industrial effluents on soil and 
water pollution. 

Farm management, scope, importance and characteristics, 
farm planning. Optimum resource use and budgeting. 
Ecoonomics of different types of farming systems. 

Marketing and pricing of agricultural inputs and outputs, 
price fluctuations and their cost role of co-operatives in 
agricultural economy, types and systems of farming and 
factors affecting them. 

Agricultural extension, its importance and role, methods 
of evaluation of extension programmes, socio-economic 
survey and status of big, small and marginal farmers and 
landless agricultural labourers, farm mechanization and its 
role in agricultural production and rural employment. 
Training programmes for extension workers, lab-to-land 
programmes. 

PAPER-II 

Cell Theory, cell structure, cell organelles and their 
function, cell division, nucleic acids—structure and 
function, gene structure and function. Laws of heredity, their 
significance in plant breedings. Chromosome structure, 
chromosomal aberrations, linkage and cross-over and their 
significance in recombination breeding. Polyploidy, 
euploids and aneuploids. Mutation—inicro and macro—and 
their role in crop improvement Variation components of 
variation. Heritability, sterility and incompatibility, 
classification and their application in crop improvement. 
Cytoplasmic inheritance, sex-linked, sex-influenced and 
sex-limited characters. 

History of plant breeding. Modes of reproduction, 
selfing and crossing techniques, Origin and evolution of 
crop plants, centre of origin, law of homologous series, 
crop genetic resources—conservation and utilization. 
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, jplication of principles of plant breeding to the 
improvement of major field crops. Pure-line selection, 
predigree, mass and recurrent selections, combining ability, 
its significance in plant breeding. Hybrid vigour and its 
exploitation, backcross method of breeding, breeding for 
disease and pest resistance, role of interspecific and 
intergeneric hybridization, role of biotechnology in plant 
breeding. Improved varieties, hybrids, composities of various 
crop plants. 

Seed technology, its importance. Different kinds of 
seeds and their seed production and processing techniques. 
Role of public and private sectors in seed production, 
processing and marketing in India. 

Physiology and its significance in agriculture Imbition, 
surface tension, diffusion and osmosis. Absorption and 
translocation of water, transpiration and water economy. 

Enzymes and plant pigments; photosynthesis modem— 
concepts and factors affecting the process, aerobic and non- 
aerobic respiration; C. C and CAM mechanisms. 
Carbohydrate, protein and fat metabolism. 

Growth and development; photoperiodism and. 
vernalization. Auxins, hormones and other plant regulators 
and their mechanism of action and in^ortance in agriculture 
Physiology of seed development and germination; dormancy. 

Climatic requirements and cultivation of major fruits, 
plants, vegetable crops and flower plants; the package of 
practices and their scientific basis. Handling and marketing 
problems of fruits and vegetables. Principal methods of 
preservation of important fruits and vegetable products, 
processing techniques and equipment. Role of fruits and 
vegetables in human nutrition. Raising of ornamental plants, 
and design and layout of lawns and gardens. 

Diseases and pests of field vegetables, orchard and 
plantation crops of India. Causes and classification of plant 
pests and diseases. Principles of control of plant pests and 
diseases. Biological control of pests and diseases. 
Imtegrated pest and disease management. Epidemiology and 
forecasting. 

Pesticides, their formulations and modes of action. 
Compatibility with rhizobial inoculants Microbial toxins. 

Storage pests and diseases of cereals and pulses and their 
control. 

Food production and consumption trends in India. 
National and International food policies. Production, 
procurement, distribution and processing constraints. 
Relation of food production to national dietary pattern, 
major deficiencies of calorie and protein. 

AGRICULTURAL ENGINEERING 
PAPER-I 
Section A 

1. Soil and Water Conservation : Scope of soil and water 
conservation, mechanics and types of erosion, their causes. 


Rainfall, runoff and sedimentation relationships and their 
measurement. Soil erosion control measures—biological 
and engineering including stream bank protection-vegetative 
barriers, contour bunds, contour trenches, contour stone 
walls, contour ditches, terraces, outlets and grassed 
waterways. Gully control structures—temporary and 
permanent—design of permanent soil conservation 
structures such as chute, drop and drop inlet soilways. 
Design of farm ponds and percolation ponds. Principles of 
flood control-flood routing. Watershed Management— 
investigation, planning and implementation—selection of 
priority areas and water shed work plan, water harvesting 
and moisture conservation. Land development—levelling, 
estimation of earth volumes and costing. Wind Erosion 
process—design of shelter belts and wind brakes and their 
management. Forest (Conservation) Act. 

2. Arial Photography and Remote sensing : Basic 
characteristics of Photographic images, interpretation keys, 
equipment for interpretation, imagery interpretation for land 
use, geology, doil and forestry. 

Remote sensing—^merits and demerits of conventional and 
remote sensing approaches: Types of satellite images, 
fundamentals of satellite image interpretation, techniques 
of visual and digital interpretations for soil, water and land 
use management. Use of GIS in planning and development 
of water-sheds, forests including forest cover, water 
resources etc. 

Section B 

3. Irrigation and Drainage ; Sources of water for 
irrigation. Planning and design of minor irrigation projects. 
Techniques of measuring soil moisture—laboratory and in- 
sizu. soil-water-plant relationships. Water requirement of 
crops. Planning conjunctive use of surface and ground water. 
Measurement of irrigation water, measuring devices— 
orifices, weirs and flumes. Methods of irrigation—surface, 
sprinkler and drip, fertigation. Irrigation efficiences and 
their estimation. Design and construction of canals, field 
channels, undergroimd pipelines, headgate, diversion boxes 
and structures for road crossing. 

Occurrence of ground water, hydraulics of wells, types 
of wells (tube wells and open-wells) and their construction. 
Well development and testing. Pumps-types, selection and 
installation. Rehabilitation of sick and failed wells. 

Drainage—Causes of waterlogging und salt problems. 
Methods of drainage—drainage of irrigated and unirrigated 
lands, design of surface, sub-surface and vertical drainage 
systems. Improvement and utilization of poor quality water. 
Reclamation of saline and alkali soils. Economics of 
irrigation and drainage systems. Use of waste water for 
irrigation—standards of waste water for sustained irrigation, 
feasibility and economics. 

4. Agriculural Structures : Site selection, design and 
construction of farmstead—farm house, cattle shed, dairy 
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barn, poultry shed, hog housing, machinery and implement 
shed, storage structures for food grains feed and forage. 
Design and construction of fences and farm roads. 
Structures for plant environment—green houses, poly 
houses and shades houses. Common building materials used 
in construction—timber, brick, stone, tiles, concrete etc. 
and their properties. Water supply, drainage and sanitation 
systems. 

PAPER n 

Section A 

1. Farm Power and Machinery: Agricultural mechanization 
and its scope. Sources of farm power—animate and electro- 
raechancial. Thermodynamics, construction and working of 
internal combustion engines, fuel ignition, lubrication cooling 
and governing systems of IC engines. Different types of 
tractors and power tillers. Power transmission, ground drive, 
power take off (p.t.o.) and control systems. Operation and 
maintenance of farm machinery fm primary and secondary 
tillage. Traction theory, Sow' ig, transplanting and inter- 
culture implements and tools. Plant protection equipment— 
spraying and dusting. Harvesting threshing and combining 
equipment. Machinery for earth moving and land 
development—methods and cost estimation. Ergonomics of 
man-machine system. Machinery for horticulture and agro¬ 
forestry, feeds and forage. Haulage of agricultural and forest 
produce. 

2. Agro-energy : Energy requirements of agricultural 
operations and agro-processing. Selection, installation, 
safety and maintenance of electric motors for agricultural 
applications. Solar (thermal and hotovoltaic), wind and bio¬ 
gas energy and their utilisation in agriculture. Gasification 
of biomass for running IC engines and for electric power 
generation. Energy efficient cooking stoves and alternate 
cooking fuels. Distribution of electricity for agricultural 
and agro-industrial applications. 

Section B 

3. Agricultural Process Engineering : Post harvest 
technology of crops and its scope. Engineering properties 
of agricultural produces and by-products. Unit operations— 
cleaning, grading, size reduction, densification, 
concentration, drying/dehydration evaporation filteration, 
feezing and packaging of agricultural produces and by¬ 
products. Material handling equipment—belt and screw 
conveyors, bucket elevators, their capacity and power 
requirements. 

Processing of milk and dairy products—homolgenization, 
cream separation, pasteurization, sterilization, spray and 
roller drying, butter making, ice cream, cheese and 
shrikhand manufacture. Waste and by-product utilization— 
rice husk, rice bran, sugarcane bagasse, plant residues and 
coir pith. 


4. Instrumentation and computer applications iir 
Agricultural Engineering : Electronic devices and their 
characteristics—rectifiers, amplifiers, oscillators, 
multivibrators. Digital circuits—sequential and 
combinational systems. Application of microprocessors in 
data acquisition and control of agricultural engineering 
processes—measurement systems for level, flow, strain, 
force, torque, power, pressure, vaccum and temperature. 
Computers—introduction input/output devices, central 
processing unit, memory devices, operating systems, 
processors, keyboards and printers. Algorithms, flowchart 
specification, programme translation and problem analysis 
in Agricultural Engineering. Multimedia and Audio-Visual 
aids. 

ANIMAL HUSBANDRY AND VETERINARY SCIENCE 
PAPER I 

1. Animal Nutrition—Energy sources, energy, metabolism 
and requirements for maintenance and production of milk, 
meat, eggs and wool, Evaluation of feeds as sources of 
energy, 

1.1 Trends in protein nutrition : Source of protein 
metabolism and synthesis, protein quantity and quality in 
relation of requirements. Energy protein ratios in ration. 

1.2 Minerals in animal diet : Sources, functions, 
requirements and their relationship of the basic minerals 
nutrients iilcluding trace elements. 

1.3 Vitamins, Hormones and Growth Stimulating, 
substances : Sources, functions, requirements and inter¬ 
relationship with minerals. 

1.4 Advances in Ruminant Nutrition—Dairy Cattle ; 
Nutrients and their metabolism with reference to milk 
production and its composition. Nutrient requirements for 
calves, heifers, dry and milking cows and buffaloes. Various 
feeding system. 

1.5 Advances in Non-Ruminant Nutrition—Poultry— 
Nutrients and their metabolism with reference to poultry, 
meat and egg production. Nutrients requiements and feed 
formulation and boilers at different ages. 

1.6 Advances in Non-Ruminant Nutrition—Swine- 
Nutrients and their metabolism with special reference to 
growth and quality of meat production. Nutrient requirement 
and feed formulation for baby-growing and fmshing pigs. 

1.7 Advances in Applied Animal Nutrition—A critical 
review and evaluation of feeding experiments, digestibility 
and balance studies. Feeding standards and measures for 
food energy. Nutrition requirements for growth, 
maintenance and production. Balanced rations. 

2. Animal Physiology 

, 2.1 Growth and Animal Production—Prenatal and 
postnatal growth, maturation, growth curves, measures of 
growth, factors affecting growth, conformation, body 
composition meat quality. 
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2.2 Milk Production and Reproduction and Digestion ;— 
Current status of hormonal control of mammary 
development milk secretion and milk ejection. Male and 
Female reproduction organ, their components and function. 
Digestive organs and their functions, 

2.3 Environmental Physiology ;—^Physiological relations 
and their regulation; mechanisms of adaption, environmental 
factors and regulatory mechanism involved in animal 
behaviour, methods of controlling climatic stress. 

2.4 Semen quality :—Preservation and Artificial 
Insemination—Components of semen, composition of 
spermatozoe, chemical and physical properties of ejavulated 
semen, factors affecting semen in vivo and in vitro. Factors 
affecting semen production and quality preservation, 
composition of diluents, sperm concentration, transport of 
diluted semen. Deep Freezing techniques in cows, sheep and 
goats, swine and poultry. Detection of oestrus and time of 
insemination for better conception. 

3. Livestock Production and Management : 

3.1 Commercial Dairy Farming—Conparison of dairy 
farming in India with advanced coimtries. Dairying under 
mixed farming and as a specialised farming, economic dairy 
farming, Starting of ^ dairy farm. Capital and land 
requirement, organisation of the dairy farm. Procmement 
of goods, opportunities in dairy farming, factors 
determining the efficiency of dairy animal, Herd recording, 
budgeting, cost of milk production; pricing policy; Personnel 
Management, Developing Practical and Economic ration for 
dairy cattle; supply of greens throughout the year, field and 
fodder requirements of Dairy farm. Feeding regimes for day 
and young stock and bulls, heifers and breeding animals; new 
trends in feeding young and adult stock; Feeding records. 

3.2 Commercial meat, egg and wool production— 
Development of practical and econonmic rations for sheep, 
goats, pigs, rabbits and poultry. Supply of greens, fodder 
regimens for young and mature stock. New trends in 
enhancing production and management. Capital and land 
requirements and socio-econonmic concept. 

3.3 Feeding and management of animals imder drought, 
flood and other natural calamities. 

4. Genetics and Animal Breeding 

Mitosis and Meiosis; Mendalian inheritance; deviations to 
Mendalian genetics; Expression of genes; Linkage and crossing 
over; Sex determination, sex influenced and sex limited 
characters; Blood groups and polymorphism; Chromosome 
abberations; Gene and its structure; DNA as a genetic material; 
Genetic code and protein systhesis; Recombinant DNA 
technology. Mutations, types of mutations, methods for 
detecting mutations and mutation rate. 

4.1 Population Genetics Applied to Animal Breeding 

Quantitative Vs. qualitative traits; Hardy Weinberg Law; 
Population Vs. individual; Gene and genotypic frequency; 


Forces changing gene frequency; Random drift and small 
populations; Theory of path coefficient inbreeding, methods 
of estimating in breeding coefficient, systems of in breeding; 
Effective population size; Breeding value, estimation of 
breeding value, dominance and espistatic deviation; 
Partitioning of variation; Genotype x environment correlation 
and genotype x environment interaction; role of multiple 
measurements; Resemblance between relatives. 

4.2 Breeding Systems 

Heritability, repeatability and genetic and phenotypic cor¬ 
relations, their methods of estimation and precision of 
estimates. Aids to selection and their relative merits; 
Individual, pedigree, family and within family selection; 
Progeny testing. Methods of selection; Construction of 
selection indices and their uses; Comparative evaluation of 
genetic gains through various selection methods; Indirect 
selection and Co-related response; Inbreeding, upgrading, 
cross-breeding and synthesis of breeds; Crossing of inbred 
lines for commercial production; Selection for general and 
specific combining ability; Breeding for threshold characters. 

PAPER n 

1. Health and Hygiene 
1.1. Histology and Histological Techniques ; 

Stains—Chemicals classification of stains used in biological 
work—Principles of staining tissues—^mordants—progressive 
& regressive stains—differential staining of cytoplasmic and 
connective tissue elements—Methods of preparation and 
processing of tissues—celloidin embedding—Freezing 
microtomy—Microscopy—Bright field microscope and 
electron microscope. Cytology—structure of cell, organells 
& inclusions; cell division—cell types—^tissues and their 
classification—embryonic and adult tissues—Comparative 
histology of organs ;—vascular. Nervous, digestive, 
respiratory, musculo—skeletal and lurogenital systems— 
Endocrine glands—Integuments—sense organs. 

1.2 Embryology: 

Embryology of vertebrates with special reference to aves 
and domestic mammals—gametogenesis—fertilization—germ 
layers—^foetal membranes & placentation—types of placenta 
in domestic mammals—Teratology—twins & twinning— 
organogehesis—germ layer derivatives—endodermal, 
mesodermal and ectodermal derivatives— 

1.3 Bovine Anaton^'—Regional Anatomy : 

Paranasal sinuses of OX—surfece anatomy of salivary 
glands. Regional anatomy of infraorbital, maxillary, 
mandibuloalveolar, mental & comnal nerve block—Regional 
anatomy of paravertebral nerves, pudental nerve, median, ulnav 
& radial nerves—tibial, fibular and digital nerve—CrapiaJ 
nerves—structures involved in epidural anesthesia—siqjerficial 
lymph nodes—surface anatomy of visceral organs of thoracic 
abdominal and pelvic cavities—comparative features of 
locomotor apparatus & their application in the biomechanics 
of mammalian body. 
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1.4 Anatonty of Fowl: 

Musculo—skeletal system—functional anatomy in relation 
to respiration and flying digestion and egg production. 

1.5 Physiology of blood and its circulation, respiration; 
excretion. Endocrine glands in health and disease. 

1.5.1 Blood constituents : 

Properties and functions—blood cell formation— 
Haemoglobin synthesis and chemistry—plasma proteins 
production, classification and properties; coagulation of 
blood; Haemorrhagic disorders—anticoagulants—blood 
groups—Blood volume—Plasma expanders—Buffer 
systems in blood. Biochemical tests and their significance 
in disease diagnosis. 

1.5.2 Circulation : 

Physiology of heart, cardiac cycle—heart sounds, heart 
beat, electrocardiograms. Work and efficiency of heart— 
effect of ions on heart function—metabolism of cardiac 
muscle, nervous and chemical regulation of heart, effect 
of temperature and stress on heart, blood pressure and 
hypertension. Osmotic regulation, arterial pulse, vasomotor 
regulation of circulation, shock. Coronary & pulmonary 
circulation—Blood—Brain barrier—Cerebrospinal fluid— 
circulation in birds. 

1.5.3 Respiration : 

Mechanism of respiration. Transport and exchange of 
gases—neural control of respiration—chemoreceptors— 
hypoxia—respiration in birds. 

1.5.4 Excretion : 

Structure and function of kidney—formation of urine— 
methods of studying renal function—renal regulation of 
acid—^base balance; physiological constituents of urine— 
renal failure—passive venous congesion—Urinary 
recreation in chicken—Sweat glands and their function. 
Biochemical tests for urinary dysfunction. 

1.5.5 Endocrine glands : 

Functional disorders their sysptoms and diagnosis. 
Synthesis of hormones, mechanism and control of 
secretion—^hormonal receptors—classification and function. 

1.6 General knowledge of pharmacology and 
therapeutics of drugs : 

Cellular level of pharmacodynamics and 
pharmacokinetics—Drugs acting on fluids and electrolyte 
balance—drugs acting on autonomic nervous systems— 
Modern concepts of anaesthesia and dissociative 
anaesthetics—autocoids—Antimicorbials and principles of 
chemotherapy in microbial injections—use of hormones in 
therapeutics—chemotherapy of parasitic infections—Drug 
and econimic persons in the Edible tissues of animals— 
chemotherapy of Neoplastic diseases. 

1.7 Veterinary Hygiene with reference to water, air and 
habitation : 

Assesment of pollution of water, air and soil—bi^rtance 
of climate in animal health—effect of environment on 


animal function and performance—relationship betwec!) 
industrialisation and animal agriculture—animal housing 
requirements for specific categories of domestic animals 
viz. pregnant cows & sows, milking cows, boiler birds— 
stress, strain & productivity in relation to animal habitation. 

2. Animal Diseases: 


2.1 Pathogenesis, symptoms, postmortum lesions, 
diagnosis, and control of infection diseases of cattle, pigs 
and poultry, horses, sheep and goats. 

2.2 Etiology, symptoms, diagnosis, treatment of 
production diseases of cattle, pig and poultry. 

2.3 Deficiency diseases of domestic animals and birds. 

2.4 Diagonsis and treatment of nonspecific condition 
like inq>action. Bloat, Diarrhoea. Indigestion, dehydration 
stroke, poisioning. 

2.5 Diagnosis and treatment of neuroligical disorders. 

2.6 Principles and methods of immunisation of animals 
against specific diseases—hard immunity—disease free 
zones—'zero' disease concept—chemoprophylaxis. 

2.7 Anaesthesia—local, regional and general— 
presnesthetic medication, Symptoms and surgical 
interference in fractures and dislocation, Hernia, choking 
abomassal displacement—Caesarian operations, 
rumenotomy—Castrations. 

2.8 Disease investigation techniques—Materials for 
laboratory investigation—Establishment Animal Health 
Centres—Disease free zone. 

3. Veterinary Public Health : 

3.1 Zoonoses : 




Classification, definition; role of animals and birds in 
prevalence and transmission of zoonotic diseases— 
occuptional zoonotic diseases. 

3.2 Epidemiology : 

Principles, definition of epidemiological terms, 
application of epidemioligical measures in the study of 
diseases and disease control, epidemiological features of air, 
water and food borne infections. 

3.3 Veterinary Jurisprudence : 

Rules and Regulations for iiiq)rovement of animal quality 
and prevention of animal diseases—state and control Rules 
for prevention of animal and animal product borne diseases— 
S.P. C.A.—^veterolegal cases—certificates—Materials and 
Methods of collection of samples for veterolegal 
investigation. 

4. Milk and Milk Product Technology: 

4.1 Milk Technology : 

Organization of rural milk procurement, collection and 
transport of raw milk. 

Quality, testing and grading raw milk. Quality Storage 
grades of whole milk. Skimmed milk and cream. Processing, 
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p. caging, storing, distributing, marketing defects and their 
control and nutritive properties of the following milks : 
Pasteurized, standardized, toned, double toned, sterilized, 
homogenized, reconstituted, recombined and flavoured 
milks. Preparation of cultured milks, cultures and their 
management, yoghurt, Dahi, Lassi and Srikhand. 

Preparation of flavoured and sterilized milks. Legal 
standards, sanitation requirement for clean and safe milk 
and for the milk plant equipment. 

4.2 Milk Products Technology : 

Selection of raw materials, assembling, production, 
processing, stroring, distributing and marketing milk 
products such as Butter, Ghee, Khoa, Channa, Cheese: 
Condensed, evaporated, dried milk and baby food; Ice cream 
and Kulft; by products; whey products, butter milk, lactose 
and casein. Testing, Grading, judging milk products—BIS 
and Agmark specifications, legal standards, quality control 
nutritive properties. Packaging, processing and operational 
control Costs. 

5. Meat Hygiene and Technology : 

5.1 Meat Hygiene : 

5.1.1 Ante mortem care and management of food animals, 
stunning, slaughter and dressing operations; abattoir 
requirements and designs; Meat inspection procedures and 
judgement of carcass meat cuts—drading of carcass meat 
cuts—duties and functions of Veterinarians in wholesome 
meat production. 

5.1.2 Hygienic methods of handling production of 
meat—spoilage of meat and control measures—Post 
slaughter physicochemical changes in meat and factors that 
influence them—Quality improvement methods— 
Adulteration of meat and defection—Regulatory provisions 
in Meat trade and Industry. 

5.2 Meat Technology 

5.2.1 Physical and chemical characteristics of meat— 
meat emulsions—-methods of preservation of meat—curing, 
caiming, irradiation, packaging of meat and meat products; 
meat products and formulations, 

5.3 Byproducts 

Slaughter house by products and their utilisation—Edible 
and inedible by products—social and economic implications 
of proper utilisation of slaughter house by products—Organ 
products for food and pharmaceuticals. 

5.4 Poultry Products Technology 

Chemical composition and nutritive value of polutry 
meat, pre slaughter care and management. Slughtering 
techniques, inspection, preservation of polutry meat, and 
products. Legal and BIS standards. 

Structure, composition and nutritive value of eggs. 
Microbial spoilage. Preservation and maintenance. 
Marketing of poultry meat, eggs and products. 


5.5 Rabbit/Fur Animal farming.—Care and management 
of rabbit rtSeat production. Disposal and utilisation of fur and 
wool and recycling of waste by products. Grading of wool. 

6. Extension.—Basic philosophy, objectives, concept and 
principles of extension. Different Methods adopted to 
educate farmers and rural conditions. Generation of 
technology, its transfer and feedback. Problems of 
constraints in transfer of technology. Animal husbandry 
programmes for rural development, 

BOTANY 

PAPER—I 

1. Microbiology and Plant Pathology.—Viruses, bacteria, 
and plasmids—structure and reproduction. General 
accounts of infection. Phytoimmunology. Application of 
microbiology in agriculture, industry, medicine and 
pollution control in air, soil and water. 

Important plant diseases caused by viruses, bacteria, 
mycoplasma, fiingi and nematodes. Modes of infection and 
dissemination. Molecular basis of infection and disease 
resistance/defence. Physiology of parasitism and control 
measures. Fungal toxins. 

2. Cryptogams.—Algae, Fupgi, Bryophytes, 
Pteridophytes—structure and reproduction from 
evolutionary viewpoint. Distribution of Cryptogams in India 
and their econimic potential. 

3. Phanerogams—Gymnosperms : Concept of 
Progymnosperms. Classification and distribution of 
Gymnosperms. Salient features of Cycadales, Coniferales 
and Gnetales, their structures and reproduction. General 
account of Cycadofilicales, Bennettitales and Cordiatales. 

Angiosperms.—Systematics, anatomy, embryology, 
palynology and phylogeny. 

Con^arative account of various systems of Angiosperm. 
Classification, Study of angiospermic families— 
Magnoliaceae, Ranunculaceae, Brassicaceae (Cruciferae), 
Rosaceae, Leguminosae, Euphorbiaceae, Malvaceae, 
Dipterocarpaceae, Apiaceae (Umbel liferae), Asclepiadaceae, 
Verbenaceae, Solanaceae, Rubiaceae, Cucurbitaceae, 
Asteraceae (Compositae), Poaceae (Gramineae), Arecaceae 
(Palmae), Liliaceae, Musaceae, Orchidaceae. 

Stomata and their types. Anomalous secondary growth. 
Anatomy of C3 and C4 plants. 

Development of male and female gametophytes, 
pollination, fertilization. Endosperm—its development and 
function. Patterns of embryo development. Polyembryony, 
apomixis. Applications of palyndlogy. 

4. Plant Utility and Exploitation—Origin of cultivated 
plants, Vavilov's centres of origin. Plants as sources for 
food, fodder, fibres, spices, beverages, drugs, narcotics, 
insecticides, timber, gums, resins and dyes. 
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Latex, cellulose Starch and their products. Perfumery, 
Importance of Ethnobotany in Indian context. Energy 
plantation. Botanical Gardens and Herbaria. 

5. Morphogenesis.—Totipotency, polarity, symmetry and 
differentiation. Cell, tissue, organ and protoplast culture. 
Somatic hybirds and Cybrids. 

PAPER—II 

1. Cell Biology.—^Techniques of Cell Biology, Prokaryotic 
and eukaryotic cells—structural and ultra structural details. 
Structure and function of extracellular matrix or ECM (cell 
wall) and memberanes—cell adhesion, membrane transport 
and vesicular transport. Structure and function of cell 
organelles (chloroplasts, mitochondria, ER, ribosomes, 
endosomes, lysosomes, peroxisomes, hydrogenosome). 
Nucleus, nucleolus, nuclear pore complex. Chromatin and 
nucleosome. Cell signalling and cell receptors. Signal 
transduction (G-1 proteins, etc.). Mitosis and meiosis, 
molecular basis of cell cycle. Numerical and structural 
variations in chromosomes and their significance. Study of 
polytene, lampbrush and B-chromosomes—structure, 
behaviour and significance. 

2. Genetics, Molecular Biology and Evolution.— 
Development of genetics, and gene versus allele concepts 
(Pseudoalleles). Quantitative genetics and multiple factors. 
Linkage and crossing over—methods of gene mapping 
including molecular maps (idea of mapping function). Sex 
chromosomes and sexlinked inheritance, sex determination 
and molecular basis of sex differentiation. Mutations 
(biochemical and molecular basis). Cytoplasmic inheritance 
and cytoplasmic genes (including genetics of male 
sterility). Prions and prion hypothesis. 

Structure and synthesis of nucleic acids and proteins. 

Genetic code and regulation of gene expression. 

Multigene families. 

Organic evolution—evidences, mechanism and theories. 

Role of RNA in origin and evolution. 

3. Plant Breeding, Biotechnology and Biostatistics.— 
Methods of plant breeding—introduction, selection and 
hybridization (pedigree, backcross, mass selection, bulk 
method). Male sterility and heterosis breeding. Use of 
apomixis in plant breeding. Micropropagation and genetic 
engineering—methods of transfer of genes and transgenic 
crops; development and use of molecular markers in plant 
breeding. 

Standard deviation and coefficient of variation (CV). Tests 
of significance (Z-test, t-test and chi-square tests). Probability 
and distributions (normal, binomial and Poisson 
distributions). Correlation and regression. 

4. Physiology and Biochemistry.—Water relations. 
Mineral nutrition and ion transport, mineral deficiencies. 
Photo-synthesis—photochemical reactions photo¬ 
phosphorylation and carbon pathways including C pathway 


(photorespiration), C, C and CAM pathways. Respirat'^ 
(anerobic and aerobic, including fermentation)—electron 
transport chain and oxidative phosphorylation. 
Chemiosmotic theory and ATP synthesis. Nitrogen fixation 
and nitrogen metabolism. Enzymes, coenzymes, energy 
transfer and energy conservation. Importance of secondary 
metabolites. Pigments as photoreceptors (plastidial pigments 
and phytochrome). Photoperiodism and flowering, 
vernalization, senescene. Growth substances—tlieir chemical 
nature, role and application in agri-horticulture, growth 
indices, growth movements. Stress physiology (heat, water, 
salinity, metal). Fruit and seed physiology. Dormancy, 
storage and germination of seed. Fruit ripening—its 
molecular basis and manipulation. 

5. Ecology and Plant Geography.—Ecological factors. 
Concepts and dynamics of community. Plant succession. 
Concepts of biosphere. Ecosystems and their conservation 
Pollution and its control (including phytoremediation). 

Forest types of India—afforestation, deforestation and 
social forestry. Endangered plants, endemism and Red Data 
Books. Biodiversity. Convention of Biological Diversity, 
Sovereign Rights and Intellectual Property Rights. Biogeo¬ 
chemical cycles. Global warming. 

CHEMISTRY 
PAPER—I 

1. Atomic structure 

Quantum theory, Heisenbergs uncertainty principle, 
Schrodinger wave equation (time independent). 
Interpretation of wave function, particle in one-dimensional 
box, quantum numbers, hydrogen atom wave functions. 
Shapes of s, p and d orbitals, 

2. Chemical bonding 

Ionic bond, characteristics of ionic compounds, factors 
affecting stability of ionic compounds, lattice energy, Bom- 
Haber cycle; covalent bond and its general characteristics, 
polarities of bonds in molecules and their dipole moments. 
Velence bond theory, concept of resonance and resonance 
energy. Molecular orbital theory (LCAO method); bonding 
in homonuclear molecules : H-h^, to Ne^, NO, CO, HF, 
CN CN, Beh^ and CO^. Con^arison of valence bond and 
molecular orbital theories, bond order, bond strength and 
bond length. 

3. Solid state 

Forms of solids, law of constancy of interfacial angles, 
crystal systems and crystal classes (crystallographic groups). 
Designation of crystal faces, lattice structures and unit cell. 
Laws of rational indices, Bragg's law. X-ray diffraction by 
crystals. Close packing, radius ratio rules, calculation of 
some limiting radius ratio valves. Structures of NaCl, ZnS, 
CsCl, CaFj, CH^ and rutile. Imperfections in crystals, 
stoichiometric and nonstoichiometric defects, impurity 
defects, senuconductors. Elementary study of liquid crystals, 

4. The gaseous state 

Equation of state for real gases, intermolecular 
interactions, liquification of gases and critical phenomena. 
Max-well's distribution of speeds, intermolecular 
collisions, collisions on the wall and effusion. 
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Thermodynamics and statistical thermodynamics 

Thermodynamic systems, states and processes, work, 
heat and internal energy; first law of thermodynamics, work 
done on the systems and heat absorbed in different types 
of processes; calorimetry, energy and enthalpy changes in 
various processes and their temperature dependence. 

Second law of thermodynamics; entropy as a state 
function, entropy changes in various processes, entropy— 
reversibility and irreversibility. Free energy functions; criteria 
for equilibrium, relation between equilibrium constant and 
thermodynamic quantities; Nemst heat theorem and third 
law of thermodynamics. 

Micro and macro states; canonical ensemble and canonical 
partition function; electronic, rotational and vibrational 
partition functions and thermodynamic quantities; chemical 
equilibrium in ideal gas reactions. 

6. Phase equilibria and solutions 

Phase equilibria in pure substances; Clausius-Clapeyron 
equation; phase diagram for a pure substance; phase 
equilibria in binary systems, partially miscible liquids- 
upper and lower critical solution temperatures; partial molar 
quantities, their significance and determination; excess 
thermodynamic functions and their determination. 

7. Electrochemistry 

Debye-Huckel theory of strong electrolytes and Debye- 
Huckle limiting Law for various equilibrium and transport 
properties. 

Galvanic cells, corlcentration cells; electrochemical 
series, measurement of e.m.f. of cells and its applicarions; 
fuel cells and batteries. 

Processes at electrodes; double layer at the interface; rate 
of charge transfer, current density; overpotential; 
electroanalytical techniques—voltametry, polarogrphy, 
amperometry, eye lie-voltametry, ion selective electrodes 
and their use. 

8. Chemical kinetics 

Concentration dependence of rate of reaction; differential 
and integral rate equations for zeroth, first, second and 
fractional order reactions. Rate equations involving reverse, 
parallel, consecutive and chain reactions; effect of 
temperature and pressure on rate constant. Study of fast 
reactions by stop-flow and relaxation methods. Collisions 
and transition state theories. 

9. Photochemistry 

Adsorption of light; decay of excited state by different 
routes; photochemical reactions between hydrogen and 
halogens and their quantum yields. 

10. Surface phenomena and catalysis 

Adsorption from gases and solutions on solid adsorbents, 
adsorption isotherms—Langmuir and B.E.T. isotherms; 
determination of surface area, characteristics and mechanism 
of reaction on heterogeneous catalysts. 


11. Bio-inorganic chemistry 

Metal ions in biological systems and their role in ion- 
transport across the membranes (molecular mechanism), 
ionophores, photosynthesis—PSI, PSH; nitrogen fixation, 
oxygen-uptake proteins, cytochromes and ferrodoxins. 

12. Coordination chemistry 

(a) Electronic configurations; introduction to theories of 
bonding in transition metal con^)lexes. Valence bond theory, 
crystal field theory and its modifications; applications of 
theories in the explanation of magnetism and electronic 
spectra of metal conqilexes. 

(b) Isomerism in coordination compounds. lUPAC 
nomenclature of coordination conqjounds; stereochemistry 
of complexes with 4 and 6 coordination numbers; chelate 
effect and polynuclear complexes; trans effect and its 
theories; kinetics of substitution reactions in square-planar 
complexes; thermodynamic and kinetic stability of 
complexes. 

(c) Synthesis and structures of metal carbonyls; 
carboxylate anions, carbonyl hydrides and metal nitrosyl 
compounds. 

(d) Complexes with aromatic systems, synthesis, 
structure and bonding in metal olefin complexes, alkyne 
complexes and cyclopentadienyl conqjlexes coordinative 
unsaturation, oxidative addition reactions, insertion 
reactions, fluxional molecules and their characterization. 
Compounds with metal-metal bonds and metal atom 
clusters. 

13. General chemistry of 'f block elements. 

Lanthanides and actinides; separation, oxidation stated 
magnetic and spectral properties; lanthanide contraction. 

14. Non-Aqueous Solvents 

Reactions in liquid NH^, HF, SO^ and H^SO^. Failure of 
solvent system concept, coordination model of non- 
aqueous solvents. Some highly acidic media, 
fluorosulphuric acid and super acids. 

PAPER-II 

1. Delocalised covalent bonding :—Aromaticity, anti¬ 
aromaticity; annulenes, azulenes, tropolones, kekulene,. 
fulvenes, sydnones. 

2 (a). Reaction mechanisms :—General methods (both 
kinetic and non-kinetic of study of mechanisms or organic 
reactions illustrated by examples—use of isotopes, 
crossover experiment, intermediate trapping, 
stereochemistry; energy diagrams of simple organic 
reaction—transition states and intermediates; energy of 
activation; thermodynamic control and kinetic control of 
reactions. 

(b) Reactive intermediates :—Generation, geometry, 
stability and reactions of carbonium and carbenium ions, 
caiban-ions, free radicals, carbenes, benzynes and nitrenes. 
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(c) Substitution reactions:—SNl, SN2, Sni, SNT, SN2', 
SNi' and SRNl mechanisms; neighbouring group 
participation; electrophilic and nucleophilic reactions of 
aromation compounds including simple heterocyclic 
compounds—pyrrole furan, thiophene, indole. 

(d) Elimination reactions El, E2 andElcb mechanisms 
orientation in E2 reactions—Saytzeff and Hoffmann; 
pyrolytic syn elimination—acetate pyrolisis, Chugaev and 
Cope elemination. 

(e) Addison reactions :—Electrophilic addition to C = C 
and C = C nucleophilic addition to C = O, C = N, conjugated 
olefins and carbonyls. 

(f) Rearrangements :—Pinacol—pinacolone, Hoffmann, 
Beckmann, Baeyer—Villiger, Favorskii, Fries, Claisen, 
Cope, Stevens and Wagner—Meerwein rearrangements. 

3. Pericyclic reactions :—Classification and examples 
Woodward—Hoffmann rules—electrocyclic reactions, 
cyclo-addition reactions [2+2 and 4+2 and] and sigmatropic 
shifts [L 3; 3,3 and 1,5], FMO approach. 

4. Chemistry and mechanism of reactions. :—Aldol 
condensation (including directed aldol condensation), 
Claisen condensation, Dieckmann, Perkin, Knoevenagel, 
Wittig, Clemmensen, Wolff—Kishner, Cannizzaro and von 
Richter reactions; Stobbe, benzoin and acyloin 
condensations; Fischer indole synthesis, Skraup synthesis, 
Bischler—Napieralski, Sandmeyer, Reimer—Tiemann and 
Reformatsky reactions. 

5. Polymeric Systems 

(a) Physical chemistry of polymers ;—Polymer solutions 
and their thermodynamic properties; number and weight 
average molecular weights of Polymers. Determination of' 
molecular weights by sedimentation, light scattering, osmotic 
pressure, viscosity, end group analysis methods. 

(b) Preparation and properties of polymers :—Organic 
polymers—polyethylene, polystyrene, polyvinyl chloride. 
Teflon, nylon, terylene, synthetic and natural rubber. 
Inorganic polymers—phosphonitrilic halides, borazines, 
silicones and silicates. 

(c) Biopolymers :—basic bonding in proteins, DNA and 
RNA. 

6 . Synthetic uses of reagents ;—OsO^, HIO^, CrO^, Pb 
(OAc),, SeO,, NBS, B^H^, Na-Liquid NH 3 , LiAIH^, NaBH^, 
wBuLi, MCPBA. 

7. Photochemistry :—Photochemical reactions of 
simple organic compounds, excited and ground states, 
singlet and triplet states, Norrish—Type I and Type II 
reactions. 

8 . Principles of spectroscopy and applications in 
structure elucidation. 

(a) Rotational spectra :—diatomic molecules; isotopic 
substitution and rotational constants. 


(b) Vibrational spectra :—diatomic molecules; linea.,3 
triatomic molecules, specific frequencies of functional 
groups in polyatomic molecules. 

(c) Electronic spectra :—Singlet and triplet states, 
7c->7r*and * transitions; application to conjugated 
double bonds and conjugated carbonyls—Woodward-Fieser 
rules. 

(d) Nuclear magnetic reasonance isochronous and 
aniso-chronous protons; chemical shift and coupling 
constants; 

Application of H‘ NMR to simple organic molecules. 

(e) Mass spectra :—Parent peak, base peak, daughter 
peak, metastable peak, fragmentation of simple organic 
molecules; 

£—cleavage, McLafferty rearrangement 

(f) Electron spin resonance ;—inorganic conplexes and 
free radicals, 

CHEMICAL ENGINEERING 
Paper I 
Section A 

(a) Fluid and particle Dynamics 

Viscosity of fluids. Laminar and turbulent flows. 
Equation of continuity and Navier—Stokes equation— 
Bernoulli’s theorem. Flow meters. Fluid drag and pressure 
drop due to friction, reynolds Number and friction factor— 
effect of pipe roughness. Economic pipe diameter. Pumps, 
water, air/steam jet ejectors, compressors, blowers and 
fans. Agitation and mixing of liquids. Mixing of solids and 
pastes. Crushing and Grinding—principles and equipment 
Rittinger's and Bond's laws. Filtration and filtration 
equipment. Fluid-particle mechanics—free and hindered 
settling. Eluidisation and minimum fluidization velocity, 
concepts of compressible and incompressible flow. 
Transport of Solids. 

(b) Mass Transfer 

Molecular diffusion coefficients, first and second law 
of diffusion, mass transfer coefficients, film and 
penetration theories of mass transfer. Distillation, simple 
distillation relative volatility, fractional distillation, plate 
and packed columns for distillation. Calculation of 
theoretical number of plates; Liquid equilibria. Extraction— 
theory and practice; Design of gas absorption columns. 
Drying. Humidification, dehumidification. Crystallisation. 
Design of equipment. 

(c) Heat Transfer 

Conduction, thermal conductivity, extended surface heat 
transfer. 

Convection—free and forced. Head transfer 
coefficients—Nusseit Number. LMTD and effectiveness. 
NTU methods for the design of Double Pipe and Shell & 
Tube Heat Exchangers. Analogy between heat and 
momentum transfer. Boiling and condensation heat transfer. 
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Single and multiple—effect evaporators. Radiation— 
Stefan—Boltzman Law, emissivity and absorptivity. 
Calculation of heat load of a fiimace. Solar heaters. 

Section B 

(d) Novel Separation Processes. 

Equilibrium separation processes—ion-exchange, 
osmosis, electro—dialysis, reverse osmosis, ultra— 
filtration and other membrane processes. Molecular 
distillation. Super critical fluid extraction. 

(e) Process Equipment Design. 

Factors affecting vessel design criteria—Cost 
considerations. Design of storage vessels—vertical, 
horizontal spherical, underground tanks for atmospheric and 
higher pressure. Design of closures flat and eliptical head, 
Design of supports. Materials of construction— 
characteristics and selection. 

(f) Process Dynamics and Control. 

Measuring instruments for process variables like level, 
pressure, flow, temperature pH and concentration with 
indication in visual/phneumatic/analog/digital signal forms. 
Control variable manipulative variable and load variables. 
Linear control—Laplace transforms. PID controllers. 
Block diagram representation. Transient and frequency 
response, stability of closed loop systems. Advanced 
control strategies. Computer based process control. 

Paper II 

Section A 

(a) Material and energy Balances 

Material and energy balance calculations in processes 
with recycle/bypass/purge. Combustion of solid/liquid/ 
gaseous fuels, stoichiometric relationships and excess air 
requirements. Adiabatic flame temperature. 

(b) Chemical Engineering Thermodynamics 

Laws of thermodynamics. PVT relationship for pure 
components and mixtures. Energy functions and inter¬ 
relationships—Maxwell's relations. Fugacity activity and 
chemical potential. Vapour liquid equilibria for ideal/non- 
ideal, single and multicomponent systems. Criteria for 
chemical reaction equilibrium, equilibrium constant and 
equilibrium conversions. Thermodynamic cycles— 
refrigeration and power. 

(c) Chemical Reaction Engineering 

Batch reactors—kinetics of homogeneous reactions and 
interpretation of kinetic data. Ideal flow reactors—CSTR, plug 
flow reactors and their performance equations. Ten^jerature 
effects and run-away reactions. Heterogeneous reactions— 
catalytic and non-catalytic and gas-solid and gas-liquid 
reactions. Intrinsic kinetics and global rate concept. 
Importance of interphase and intraparticle mass transfer on 
performance. Effectiveness factor. Isothermal and non- 


isothermal reactors and reactor stability. 

Section B 

(d) Chemical Technology 

Natural organic products—Wood and wood-based 
chemicals, pulp and paper, Agro industries—Sugar, Edible 
oils extraction (including tree-based seeds). Soaps and 
detergents. Essential oils. Biomass gasification (including 
biogas). Coal and coal chemical. Petroleum and Natural 
gas—Petroleum refining (Atmospheric distillation/ 
cracking/reforming)—Petro-chemical industries— 
Polyethylenes (LDPE/HDPE/LLDPE). Polyvinyl choride, 
Polystyrene, Ammonia manufacture Cement and lime 
industries. Paints and varnishes. Glass ceramics. 
Fermentation—alcohol and antibiotics. 

(e) Environmental Engineering and Safety 

Ecology and Environment. Sources of pollutants in air 
water. Green house effect, ozone layer depletion, acid rain. 
Micrometeorology and dispersion of pollutants in 
environment. Measurement techniques of pollutant levels 
and their control strategies. Solid wastes, their hazards and 
their disposal techniques. Design and performance analysis 
of pollution control equipment. Fire and explosion hazard 
rating—HAZOP and HAZAM. Emergency planning disaster 
management Environmental legislations-water, air and 
environment pretection Acts. Forest (Conservation) Act. 

(f) Process Engineering Economic 

Fixed and woridng capital requirement for a process industry 
and estimation methods. Cost estimation and conqparison of 
alternatives. Net present value by discounted cash flow. Pay 
back analysis. IRR Depreciation, taxes and insurance. Break¬ 
even point analysis. Project scheduling—^PHIT andCPM. Profit 
and lc«s account, balance sheet and financial statement. Plant 
location and plant layout incitiding piping. 

CMLENGINEERING 

PAPER-I 

Part-A : ENGINEERING MECHANICS, STRENGTH OF 
MATERIALS AND STRUCTURAL ANALYSIS. 

ENGBMEERINGMECHANICS: 

Units and Dimensions, SI Units, Vectors, Concept of Force, 
concept of particle and rigid body. Concurrent, Non 
Concurrent and parallel forces in a plane, moment of force 
and Varignon's theorem, free body diagram, conditions of 
equilibrium. Principle of virtual work, equivalent force system. 

First and Second Moment of area. Mass nx>ment of Inertia. 

Static Friction, Inclined Plane and bearings. 

Kinematics and Kinetics : 

Kinematics in cartesian and Polar Co-ordinates, motion 
under uniform and non-uniform acceleration, motion under 
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gravity. Kinetics of particle: Momentum and Energy principles, 
'D' Alembeifs Principle, Collision of elastic bodies, rotation 
of rigid bodies, single harmonic motion, Flywheel. 

STRENGTH OF MATERIALS: 

Simple Stress and Strain, Elastic constants, axially loaded 
compression members. Shear force and bending moment, 
theory of simple bending, shear Stress distribution across 
cross sections. Beams of uniform strength, Leaf spring. Strain 
Energy indirect stress, bending & shear. 

Deflection of beams: Mecaulay's Method, Mohr's Moment 
area method, Conjugate beam method, unit load method. 
Torsion of Shafts, Transmission of power, close coiled helical 
springs. Elastic stability of columns. Fuler's, Rankine's and 
Secant formulae. Principal Stresses and 
Strains in two dimensions, Mohr's Circle, Theories and Elastic 
Failure, Thin and Thick cylinders : Stresses due to internal 
and external pressure—Lame's equations. 

STRUCTURAL ANALYSIS: 

Castiglianio's theorems I and II, Unit load method, method 
of consistent deformation applied to beams and pin Jointed 
trusses. Slope-deflection, moment distribution, Kani's method 
of analysis and column analogy method applied to 
indeterminate beams and rigid frames. 

Rolling loads and Influences lines : Influences lines for 
Shear Force and Bending moment at a section of a beam. 
Criteria for maximum shear force and bending Moment in 
beams traversed by a system of moving loads. Influences 
lines for simply supported plane pin Jointed trusses. 

Arches : Three hinged, two hinged and fixed arches, rib 
shortening and terr^rature effects, influence lines in arches. 

Matrix methods of analysis : Force method and 
displacement method of analysis of indeterminate beams and 
rigid frames. 

Plastic Analysis of beams and frames : Theory of plastic 
bending, plastic analysis, statical method. Mechanism 
method. 

Unsymmetrical bending : Moment of inertia, product of 
inertia, position of Neutral Axis and Principal axis, calculation 
of bending stresses. 

Part-B: DESIGN OF STRUCTURES: STEEL, CONCRETE 
AND MASONRY STRUCTURES. 

STRUCTURAL STEEL DESIGN: 

Structural Steel : Factors of safety and load factors. 
Rivetted, bolted and welded Joints and connections. Design 
of tension and compression members, beams of built up 
section, rivetted and welded plate girders, gantry girders, 
stancheons with batten and lacings, slab and gussetted 
column bases. 

Design of highway and railway bridges : Through and 
deck type plate girder, Warren girder, Pratt truss. 


DESIGN OF CONCRETE AND MASONRV^-' 
STRUCTURES. 

Concept of mix design. Reinforced Concrete : Working 
Stress and Limit State method of design— 
Recommendations of I.S. codes, design of one way and two 
way slabs, staircase slabs, simple and continuous beams of 
rectangular, T and L sections, compression members under 
direct load with or without eccentricity. Isolated and 
combined footings. 

Cantilever and Counterfort type retaining walls. 

Water tanks ; Design requirements for Rectangular and 
circular tanks resting on ground. 

Prestressed concrete : Methods and systems of 
prestressing, anchorages, Analysis and design of sections 
for flexure based on working stress, loss of prestress. 

Design of brick masonry as per I.S. codes. 

Design of masonry retaining walls. 

Part-C : FLUID MECHANICS, OPEN CHANNEL 
FLOW AND HYDRAULIC MACHINES 

FLUID MECHANICS: 

Fluid properties and their role in fluid motion, fluid statics 
including forces acting on plane and curve surfaces. 

Kinematics and Dynamics of Fluid flow : Velocity and 
accelerations, stream lines, equation of continuity, 
irrotational and rotational flow, velocity potential and stream 
functions, flownet, methods of drawing flownet, sources 
and sinks, flow separation, free and forced vortices. 

Control volume equation, continuity, momentum, energy 
and moment of momentum equations from control volume 
equation, Navier-Stokes equation, Euler's equation of 
motion, application to fluid flow problems, pipe flow, plane, 
curved, stationary and moving vanes, sluice gates, weirs, 
orifice meters and Venturi meters. 

Dimensional Analysis and Similitude : Buckingham's Pi- 
theorem, dimensionless parameters, similitude theory, 
model laws, undistorted and distorted models. 

Laminar Flow: Laminar flow between parallel, stationary 
and moving plates, flow through tube. 

Boundary layer: Laminar and turbulent boundry layer on 
a flat plate, laminar sublayer, smooth and rough boundaries, 
drag and lift. 

Turbulent flow through pipes: Cliaracteristics of turbulent 
flow, velocity distribution and variation of pipe friction factor, 
hydraulic grade line and total energy line, siphons, 
expansions and contractions in pipes, pipe networks, water 
hammer in pipes and surge tanks. 

Open channel flow : Uniform and non-uniform flows, 
momentum and energy correction factor, specific energy 
and specific force, critical depth, resistance equations and 
variation of roughness coefficient, rapidly varied flow, flow 



Part I— Sec. 1] 


THE GAZETTE OF INDIA, FEBRUARY 11, 2006 (MAGHA 22,1927) 


81 


111 contractions, flow at sudden drop, hydraulic jump and its 
applications, surges and waves, gradually varied flow, 
classification of surface profiles, control section, step method 
of integration of varied flow equation, moving surges and 
hydraulics bore. 

(C) HYDRAULIC MACHINES AND HYDROPOWER: 

Centrifugal pumps—Types,characteristics. Net Positive 
Suction Height (NPSH), specific speed. Piunps in parallel. 

Reciprocating pumps, Airvessels, hydraulic ram, efficiency 
parameters. Rotary and positive displacement pumps, 
diaphragm and jet pumps. 

Hydraulic turbines, types, classification, choice of 
turbines, performance parameters, control, characteristics, 
specific speed. 

Principles of hydropower development. Types, layouts 
and Component works. Surger tanks, types and choice. Flow 
duration curves and dependable flow. Storage and pondage. 
Pumped storage plants. Special features of mini, micro-hydel 
plants. 

Part-D: GEO-TECHNICAL ENGINEERING 

Types of soil, phase relationships, consistency limits, 
particle size distribution, classification of soil, structure and 
clay mineralogy. 

Capillary water and structural water, effective stress and 
pore water pressure, Darcy’s, Law, factors affecting 
peiTneability, determination of permeability, permeability of 
stratified soil deposits. 

Seepage pressure, quicksand condition, compressibility 
and consolidation, Terzaghi's theory of one dimensional 
consolidation, consolidation test. 

Compaction of soil, field control of con^action. Total stress 
and effective stress parameters, pore pressure coefficients. 

Shear strength of soils, Mohr Coulomb failure theory. Shear 
tests. 

Earth pressure at rest, active and passive pressures, 
Rankine's theory Coulomb's wedge theory, earth pressure on 
retaining wall, sheetpile walls. Braced excavation. 

Bearing capacity, Terzaglii and other important theories 
net and gross bearing pressure. 

Immediate and consolidation settlement. 

Stability of slope, Total Stress and Effective Stress 
methods. Conventional methods of slice, stability number. 

Subsurface exploration, methods of boring, sampling, 
penetration tests, pressure meter tests. 

Essential features of foundation, types of foundation, 
design criteria, choice of type of foundation, stress 
distribution in soils, Boussinessq's theory, Newmark’s 
chart, pressure bulb, contact pressure, applicability of 
different bearing capacity theories, evaluation of bearing 


capacity from field tests, allowable bearing capacity. 
Settlement analysis, allowable settlement. 

Proportioning of footing, isolated and combined footings, 
rafts, buoyancy rafts. Pile foundation, types of piles, pile 
capacity, static and dynamic analysis, design of pile groups, 
pile load test, settlement of piles, lateral capacity. Foundation 
for Bridges. Ground improvement techniques—preloading 
sand drains, stone column, grouting, soil stabilisation. 

PAPER-U 

Part-A: CONSTRUCTION TECHNOLOGY, 

EQUIPMENT, PLANNING AND MANAGEMENT 

1 .CONSTRUCTION TECHNOLOGY: 

ENGINEERING MATERIALS: 

Physical properties of construction materials : Stones, 
Bricks and Tiles; Lime, cement and Surkhi Mortars; Lime 
Concrete and Cement concrete. Properties of freshly 
mixed and hardened concrete, flooring Tiles, use of ferro- 
cement, fibre-reinforced and polymer concrete, high 
strength concrete and light weight concrete. Timber : 
Properties and uses; defects in timber, seasoning and 
preservation of timber, Plastics, rubber and damp-proofing 
material, termite proofing. Material for Low cost housing. 

CONSTRUCTION : 

Building components and their functions; Brick 
masonry : Bonds, jointing. Stone masonary. Design of 
Brick masonry walls as per I.S. codes, factors of safety, 
serviceabi! ity and strength requirements; plastering, pointing. 
Types of Floors & Roofs. Ventilators, Repairs in buildings. 

Functional planning of building: Building orientation, 
circulation, grouping of areas, privacy concept and design 
of energy efficent building; provisions of National Building 
Code. 

Building estimates and specifications; cost of works; 
valuation. 

2. CONSTRUCTION EQUIPMENT: 

Standard and special types of equipment. Preventive 
maintenance and repair, factors affecting the selection of 
equipment, econimical life, time and motion study, capital 
and maintenance cost. 

Concreting equipments : Weigh batcher, mixer, vibrator, 
batching plant. Concrete pump. 

Earth-work equipments : Power shovel, hoe, bulldozer, 
dumper, trailors and tractors, rollers, sheep foot roller. 

3. CONSTRUCTION, PLANNING AND MANAGEMENT: 

Construction activity, schedules, job layout, bar charts, 
organization of contracting firms, project control and 
supervision. Cost reduction measures. 


8—451GI/2005 
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Newwork analysis: CPM and PERT analysis, Float Times, 
crashing of activities, contraction of network for cost 
optimization, updating, Cost analysis and resource allocation. 

Element of Engineering Economics, methods of appraisal, 
present worth, annual cost, benefit-cost, incremental analysis. 
Economy of scale and size. Choosing between alternatives 
including level of investment. Project profitability. 

Part-B : SURVEY AND TRANSPORTATION 
ENGINEERING 

Survey : Common methods of distance and angle 
measurement, plane table survey, levelling, traverse survey, 
triangulation survey, corrections and adjustments, 
contouring, topographical map. Surveying instruments for 
above purposes. Tacheometry. Circular and tansition curves. 
Principles of photogramme try. 

Railways : Permanent way, sleepers, rail fastenings, 
ballast, points and crossings, design of turn outs, stations 
and yard, turntables, signals and inter-locking, level-crossing, 
construction and maintenance of permanent ways : 
Superelevation, creep of rail, mling gradient, track resistance, 
ti active efforts, relaying of track. 

Highway Engineering : Principles of highway planning, 
Highway alignments. Geometrical design : Cross section, 
camber, superelevation, horizontal and vertical curves, 
Classification of roads : low cost roads, flexible pavements, 
rigid pavements. Design of pavements and their constmction, 
evaluation of pavement failure and strengthening. 

Drainage of roads : Surface and sub-surface drainage. 

Traffic Engineering : Forecasting techniques, origin and 
destination survey, highway capacity, channelised and 
unchannelised intersections, rotary design elements, 
markings, signs, signals, street lighting; Traffic surveys. 
Principle of highway financing. 

Part-C : HYDROLOGY, WATER RESOURCES AND 
ENGINEERING : 

Hydrology: Hydrological cycle, precipitation, evaporation, 
transpiration, depression storage, infiltration, overland flow, 
hydrograph, flood frequency analysis, flood estimation, flood 
routing through a reserv'oir, channel flow routing-Musk ingam 
method. 

Ground water flow : Specific yield, storage coefficient, 
coefficent of peimeability, confined and unconflned aquifers, 
aquitards, radial flow into a well under confined and 
unconfined conditions, tube wells, pumping and recuperation 
tests, ground water potential. 

WATER RESOURCES ENGINEERING : Ground and 
surface water resources, single and multipurpose projects, 
storage capacity of reservoirs, reservoir losses, reservoir 
sedimentation, economics of water resources projects. 

IRRIGATION ENGINEERING : Water requirements of 
crops : consumptive use, quality of water for irrigation, duty 
and delta, irrigation methods and their efficiencies. 


Canals : Distribution systems for canal irrigation, canar 
capacity, canal losses, alignment of main and distributory 
canals, most efficient sectioa lined canals, their design, regime 
theory, critical shear stress, bed load, local and suspended 
load transport, cost analysis of lined unlined canals, drainage 
behind lining. 

Water logging : causes and control, drainage system 
design, salinity. 

Canal structures : Design of cross regulators, head 
regulators, canal falls, aqueducts, metering flumes and canal 
outlets. 

Diversion head works : Principles and design of weirs on 
permeable and impenneable foundations, Khosla's theory, 
energy dissipation, stilling basin, sediment excluders. 

Storage works: Typtes of dams, design, principles of rigid 
gravity and earth dams, stability analysis, foundation 
treatment, joints and galleries, control of seepage. 

Spillways : spillway types, crest gates, energy dissipation. 

River training : Objectives of river training, methods of 
river training. 

Pait-D: ENVIRONMENTAL ENGINEERING: 

Water Supply: Estimation of surface and subsurface water 
resources, predicting demand for water, impurities of water 
and their significance, physical, chemical and bacteriological 
analysis, waterborne diseases, standards or potable water. 

Intake of water : Pumping and gravity schemes. Water 
treatment : principles of coagulation, flocculation and 
sedimentation; slow-, rapid-, pressure-, filters; chlorination, 
softening, removal of taste, odour and salinity. 

Water storage and distribution : Storage and balancing 
reservoirs: t>pes, location and capacity. Distribution systems 
; layout, hydraulics ofpjpe lines, pipe fittings, valves including 
check and pressure reducing valves, meters, analysis of 
distribution systems, leak detection, maintenance of 
distribution systems, pumping stations and their operations. 

Sewerage systems : Domestic and industrial wastes, storm 
sewage—separate and combined systems, flow through 
sewers, design of sewers, sewer appurtenances, manholes, 
inlets, junctions, siphon. Plumbing in public buildings. 

Sewage characterisation ; BOD, COD, solids, dissolved 
oxygen, nitrogen and TOC. Standards of disposal in normal 
water course and on land. 

Sewage treatment: Working principles, units, chambers, 
sedimentation tank, trickling filters, oxidation ponds, activated 
sludge process, septic ’:ank, disposal of sludge, recycling of 
waste water. 

Solid waste : Collection and disposal in rural and urban 
contexts, management of long-term ill-effects. 
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Environmental Pollution ; Sustainable development. 
Radioactive wastes and disposals. Environmental intact 
assessment for thermal power plants, mines, river valley 
projects. Air pollution. Pollution control acts. 

FORESTRY 

PAPER I 

Section A 

1. Silviculture—General : 

General Silvicultural Principles—ecological and 
physiological factors influencing vegetation; natural and 
artificial regeneration of forests; methods of propagation, 
grafting techniques, site factors; nursery and planting 
techniques—nursery beds, polybags and maintenance, water 
budgeting, grading and hardening of seedlings; special 
approaches, establishment and tending. 

2. Silviculture-Systems : 

Clear felling, uniform shelter wood selection, coppice 
and conversion systems. Management of silviculture 
systems of temperate, subtropical, humid tropical, dry 
tropical and coastal tropical forests with special reference 
to plantation ; silviculture, choice of species, establishment 
and management of stands, enrichment methods, technical 
constraints, intensive mechanized methods, aerial seeding, 
thinning. 

3. Silviculture-Mangrove and Cold desert: 

Mangrove—habitat and characteristics, mangrove 
plantation-establishment and rehabilitation of degraded 
mangrove formations; silvicultural systems for mangrove; 
protection of habitats against natural disasters. Cold desert- 
characteristics, identification and management of species. 

4. Silviculture of trees; 

Traditional and recent advances in tropical silvicultural 
research and practices. Silviculture of some of the 
economically important species in India such as Acacia 
catechu. Acacia nilotica, Acacia auriculiformis, Albizzia 
Jebbeck. Albizzia procera, Anthocephalus Cadamba, 
Anogeissus latifolia, Azadirachta indica, Bamboo spp, Butea 
monosperma, Cassia siamea, Casuarina equisetifolia, 
Cednis deodar a, chukrasia labularis, Dalbergia sissoo, 
Dipterocarpus spp., Emblica officinalis, Eucalyptus spp, 
Gmelina arborea, Hardwickia binata, Largerstroemia 
lanceolata, Finns roxburghi, Populus spp, Pterocarpus 
marsupium, Pmsopis julifiora, Santalum album, Semecarpus 
anacardium, Shorea lobusta, Salmalia malabaricum, Tectonq 
grandis, Terminalia tomentosa, iamarindus indica. 

Section B 

1. Agroforestry, Social Forestry, Joint Forest Management 
and Tribology: 

Agroforestry—scope and necessity; role in the life of 
people and domestic animals and in integrated land use, 
planning especially related to (i) soil and water conservation; 


(ii) water recharge; (iii) nutrient availability to crops; (iv) 
nature and eco-system preservation includng ecological 
balances through pest-predator relationships and (v) 
providing opportunities for enhancing bio-diversity, 
medicinal and other flora and fauna. Agroforestry systems 
under different agro-ecological zones; selection of species 
and role of multipurpose trees andNTFPs, techniques; food, 
fodder and fuel security. Research and Extension needs. 

Social/urban Forestry—objectives, scope and necessity; 
peoples' participation. 

JFM—principles, objectives, methodology, scope, 
benefits and role of NGOs. 

Tribology—^tribal scene in India; tribes, concept of races, 
principles of social grouping, stages of tribal economy, 
education, cultural tradition, customs, ethos and 
participation in forestry programmes. 

2. Forest Soils, Soil Conservation and Watershed 
Management 

Forests soils—classification, factors affecting soil 
formation; physical, chemical and biological properties. 

Soil Conservation—definition, causes for erosion; 
types—wind and water erosion; conservation and manage¬ 
ment of eroded soils/areas, wind breaks, shelter belts; sand 
dunes; reclamation of saline and alkaline soils, water logged 
and other waste lands. Role of forests in conserving soils, 
maintenance and build up of soil organic matter, provision 
of loppings for green leaf manuring; forest leaf litter and 
composting; role of microorganisms in ameliorating soils; 
N and C cycles, VAM. 

Watershed Management—concepts of watersheds; role 
of mini-forests and forest trees in overall resource 
management, forest hydrology, watershed development in 
respect of torent control, river channel stabilization, 
avalanche and landslide controls, rehabilitation of degraded 
areas, hilly and mountain areas; watershed management and 
environmental functions of forests; water-harvesting and 
conservation; ground water recharge and watershed 
management; role of integrating forest trees, horticultural 
crops, field crops, grass and fodders. 

3. Environmental Conservation and Biodiversity ; 

Environment—conponents and importance, principles 
of conservation, impact of deforestation; forest fires and 
various human activities like mining, construction and 
developmental projects, population growth on environment. 

Pollution—types, global warming, green house effects, 
ozone layer depletion, acid rain, impact and control 
measures, environmental monitoring; concept of sustainable 
development. Role of trees and forests in environmental 
conservation; control and prevention of air, water and noise 
pollution. Environmental policy and legislation in India. 
Environmental Intact Assessment. Economic assessment 
of watershed development vis-a-vis ecological and 
environmental protection. 
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4. Tree Improvement and Seed Technology : 

General concept of tree improvement, methods and 
techniques, variation and its use, provenance, seed source, 
exotics; quantitative aspects of forest tree improvement, seed 
production and seed orchards, progeny tests, use of tree 
improvement in natural forest and stand improvement, genetic 
testing programming, selection and breeding for resistance 
to diseases, insects, and adverse environment; the genetic 
base, forest genetic resources and gene conservation 'in- 
situ' and 'ex-situ', Cost-benefit ratio; economic evaluation. 

PAPER-n 

Section A 

1. Forest Management and Management Systems : 

Objective and principles; techniques; stand structure and 
dynamics, systained yield relation; rotation, normal forest, 
growing stock; regulation of yield; management of forest 
plantations, commercial forests; forest cover monitoring. 
Approaches viz., (i) site-specific planning, (ii) strategic 
planning, (iii) approval, sanction and expenditure, (iv) 
Monitoring, (v) Reporting and governance. Details of steps 
involved such as formation of Village Forest Committees, 
Joint Forest Participatory Management. 

2. Forest Working Plan : 

Forest planning, evaluation and monitoring tools and 
approaches for integrated planning; multipurpose 
development of forest resources and forest industries 
development; working plans and working schemes, their role 
in nature conservation, bio-diversity and other dimensions; 
preparation and control. Divisional Working Plans, Annual 
Plan of Operations. 

3. Forest Mensuration and Remote sensing : 

Methods of measuring—diameter, girth, height and volume 
of trees; form-factor; volume estimation of stand, current 
annual increment; mean annual increment. Sampling methods 
and sample plots. Yield calculation; yield and stand tables, 
forest cover monitoring through remote sensing; Geographic 
Information Systems f^r management and modelling. 

4. Surveying and Forest Engineering : 

Forest surveying—different methods of suiweying, maps 
and map reading. Basic principles of forest engineering. 
Building materials and construction. Roads and Bridges; 
General principles, objects, types, simple design and 
construction of timber bridges. 

Section B 

1. Forest Ecology and Ethnobotany : 

Forest ecology—Biotic and abiotic components, forest 
eco-systems; forest community concepts; vegetation 
concepts, ecological succession and climax; primary 


productivity, nutrient cycling and water relations; physiolof ^ 
in stress encironments (drought, water logging, salinity and 
alkalinity). Forest types in India, identification of species, 
composition and associations; dendrology, taxonomic 
classification, principles and establishment of herbaria and 
arboreta. Conservation of forest ecosystems. Clonal parks. 

Role of Ethnobotany in Indian Systems of Medicine; 
Ayurveda and Unani—Introduction, nomenclature, habitat, 
distribution and botanical features of medicinal and aromatic 
plants. Factors affecting action and toxicity of drug plants 
and their chemical constituents. 

2. Forest Resources and Utilisation : 

Environmentally sound forest harvesting practices; 
logging and extraction techniques and principles; 
transportation systems, storage and sale; Non-Timber Forest 
Products (NTFPs)—definition and scope; gums, resins, 
oleoresins, fibres, oil seeds, nuts, rubber, canes, bamboos, 
medicinal plants, charcoal, lac and shellac, Katha and Bidi 
leaves, collection, processing and disposal. 

Need and importance of wood seasoning and 
preservation; general principles of seasoning; air and kiln 
seasoning, solar dehumidification, steam heated and 
electrical kilns. Composite wood; adhesives—manufacture, 
properties, uses, plywood manufacture—properties, uses, 
fibre boards—manufacture properties, uses; particle 
boards—manufacture, properties, uses. Present status of 
composite wood industry in India and future expansion plans. 
Pulp-paper and rayon, present position of supply of raw 
material to industry, wood substitution, utilization of 
plantation wood; problems and possibilities. 

Anatomical structure of wood, defects and abnormalities 
of wood, timber identification—general principles. 

3. Forest Protection & Wildlife Biology; 

Injuries to forest—abiotic and biotic, destructive agencies, 
insect—pests and disease, effects of air pollution on forests 
and forest die back. Susceptibilty of forests to damage, nature 
of damage, cause, prevention, protective measures and 
benefits due to chemical and biological control. General forest 
protection against fire, equipment and methods, controlled 
use of fire, economic and envirnonmental costs; timber J 
salvage operations after natural disasters. Role of 
afforestation and forest regeneration in absorption of CO^ 
Rotational and controlled grazing, different methods of control ^ 
against grazing and browsing animal; effect of wild animals 
on forest regeneration, human inpacts; encroachment, 
poaching, grazing, live fencing, theft, shiting cultivation and 
control. 

4. Forest Economic and Legislation : 

Forest economics—fundamental principles, cost-benefit 
analysis; estimation of demand and supply; analysis of trends 
in the national and international market and changes in 
production and consumption patterns; assessment and 
projection of market structures; role of private sector and 
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ooperatives; role of corporate financing. Socio-economic 
analyses of forest productivity and attitudes; valuation of 
forest goods and service. 

Legislation—History of forest development; Indian Forest 
Policy of 1894,1952 and 1990. National Forest Policy, 1988 of 
People's involvement. Joint Forest Management, Involvement 
of women; Forestry Policies and issues related to land use, 
timber and non-timber products, sustainable forest 
management; industrialisation policies; institutional and 
structural changes. Decentralization and Forestry Public 
Administration, Forest laws, necessity; general principles, 
Indian Forest Act, 1927; Forest Conservation Act, 1980; 
Wildlife Protection Act, 1972 and their amendments; 
application of Indian penal Code to Forestry. Scope and 
objectives of Forest Inventory, 

GEOLOGY 

PAPER-I 

Section A 

(i) General Geology 

The Solar System, meteorities, origin and interior of the 
earth. Radioactivity and age of earth; Volcanoes—causes 
and products, volcanic belts. Earthquakes—causes, effects, 
earthquake belts, seismicity of India, intensity and magnitude, 
seismogrphs. Island arcs, deep sea trenches 
and mid-ocean riges. Continental drift—evidence and 
mechanics; seafloor spreading, plate tectonics. Isostasy, 
orogeny and epeirogeny. Continents and oceans. 

(ii) Geomorphology and Remote Sensing 

Basic concepts of geomorphology. Weathering and mass 
wasting. Landforms, slops and drainage. Geomorphic cycles 
and their interpretation. Morphology and its relation to 
structures and lithology. Applications of geomorphology in 
mineral prospecting, civil engineering, hydrology and 
environmental studies. Geomorphology of Indian 
subcontinent. 

Areal photographs and their interpretion—merits and 
limitations. The Electromagnetic Spectrum. Orbiting satellites 
and sensor systems. Indian Remote Sensing Satellites. 
Satellite data products. Applications of remote sensing in 
geology. The Geographic Information System and its 
applications. Global Positioning System. 

(iii) Structural geology 

Principles of geo logic mapping and map reading, projection 
diagrams, stress and strain ellipsoid and stress-strain 
relationships of elastic, plastic and viscous materials. Strain 
markets in deformed rocks. Behaviour of minerals and rocks 
under deformation conditions. Folds and faults— 
classification and mechanics. Structural analysis of folds, 
foliations, lineations, joints and faults, unconformities. 
Superposed deformation. Time—relationship between 
crystallization and deformation, introduction to petrofabrics. 


Section B 

(iv) Paleontology 

Spices-definition and nomenclature, megafossils and 
Micro fossils. Modes of preservation of fossils. Different 
kinds of microfossils. Application of microfossils in 
correlation, petroleum exploration, paleoclimatic and 
paleoceanographic studies. Morphology, geological history 
and evolutionary trend in Cephalopoda, Trilobita, 
Brachiopoda, echinoidea and anthozoa, Stratigraphic utility 
of Ammonoidea, trilobita and graptoloidea. Evolutionary 
trend in Hominidae, Equidae and Proboscidae, Siwalik fauna. 
Gondwana flora and its irr^ortance. 

(v) Stratigraphy and Geology of India 

Classification of stratigraphic sequences : Litho- 
stratigraphic, biostratigraphic, chronostratigraphic and 
magneto-stratigraphic and their interrelationships. 
Distribution and classificatiqn of Precambrain rocks of India. 
Study of stratigraphic distribution and lithology of 
Phanerozoic rocks of India with reference to fauna, flora 
and economic importance. Major boundry problems— 
Cambrian/Precambrian, PermianATriassic, Cretaceous/tertiary 
and pliocene/Pleistocene. Study of climatic conditions, 
paleogeography and igneous activity in the Indian 
subcontinent in the geological past. Tectonic framework of 
India. Evolution of the Himalayas. 

(vi) Hydrogeology and Engineering Geology 

Hydrogeology cycle and genetic classification of water. 
Movement of subsurface water. Springs, Porosity, 
permeability, hydraulic conductivity, transmissivity and 
storage coefficient classification of aquifers. Water-bearing 
characteristics of rocks. Groundwater chemistry. Salt water 
intrusion. Types of wells. Drainage basin morphometry. 
Exploration for groundwater. Groundwater recharge. 
Problems and management of groundwater. Rainwater 
harvesting. Engineering properties of rocks. Geological 
investigations for dams, tunnels and bridges. Rock as 
construction material. Alkali-aggregate reaction. 
Landslides—causes, prevention and rehabilitation. 
Earthquake-resistant structures. 

PAPER-II 

Section A 
(i) Mineralogy 

Classification of crystals into systems and classes of 
symmetry. International system of crystallographic notation. 
Use of projection diagrams to represent crystal symmetry. 
Crystal defects. Elements of X-ray crystallography. 

Petrological microscope and accessories. Optical 
properties of common rock forming minerals. Pleochroism, 
extinction angle, double refraction, birefringence, twinning 
and dispersion in minerals. 

Physical and chemical characters of rock forming silicate 
mineral groups. Structural classification of silicates. Common 
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minerals of igneous and metamorphic rocks. Minerals of 
the carbonate, phosphate, sulphide and halide groups. 

(ii) Igneous and Metamorphic Petrology 

Generation and crystallisation of magma. Crystallisation 
of albite—anorthite, diopside—anorthite and diopside— 
wollastonite—silica systems. Reaction principle. Magmatic 
differentiation and assimilation. Petrogenetic significance 
of the textures and structures of igneous rocks. Petrography 
and petrogenesis of granite, syenite, diorite, basic and 
ultrabasic groups, charnockite, anorthosite and alkaline 
rocks. Carbonatites, Deccan volcanic province. 

Types and agents of metamorphism. Metamorphic grades 
and zones. Phase rule. Facies of regional and contract 
metamorphism. ACF and AKF diagrams. Textures and 
structures of metamorphic rocks. Metamorphism of 
arenaceous, argillaceous and basic rocks. Mineral 
assemblages. Retrograde metamorphism. Metasomatism 
and granitisation, migmatites. Granulite terrains of India. 

(iii) Sedimentology 

Sedimentary rocks : processes of formation, diagenesis 
and lithification. Properties of sediments. Clastic and non- 
clastic rocks—their classification, petrography and 
depositional environment. Sedimentary facies and 
provenance. Sedimentary structures and their significance. 
Heavy minerals and their significance. Sedimentary basins 
of India. 

Section B 

(iv) Economic Geology 

Ore, ore mineral and gangue, tenor of ore. Classification 
of ore deposites. Processes of fonnation of mineral deposits. 
Controls of ore localisation. Ore textures and stiuctures. 
Metallogenic epochs and provinces. Geology of the 
important Indian deposits pf aluminium, chromium, copper, 
gold, iron, lead, zinc, manganese, titanium, uranium and 
thorium and industrial minerals. Deposits of coal and 
petroleum in India. National Mineral Policy. Conservation 
and utilization of mineral resources. Marine mineral 
resources and Law of Sea. 

(v) Mining Geology 

Methods of prospecting—geological, geophysical, 
geochemical and geobotanical. Techniques of sampling. 
Estimation of reserves of ore. Methods of exploration and 
mining—metallic ores, industrial minerals and marine 
mineral resources. Mineral beneficiation and ore dressing. 

(vi) Geochemistry and Environmental Geology 

Cosmic abundance of elements. Composition of the 
planets and meteorites. Structure and composition of earth 
and disn-ibution of elements. Trace elements. Elements of 
crystal chemistry—t>q3es of chemical bonds, coordination 
number. Isomorphism and polymorphism. Elementary 
thermodynamics. 

Natural hazards—floods, landslides, coastal erosion, 
earthquakes and volcanic activity and mitigation. 


Environmental impact of urbanization, open cast minir]^ 
industrial and radioactive waste disposal, use of fertilizers, 
dumping of mine waste and fly-ash. Pollution of ground 
and surface water, marine pollution. Environment 
protection—legislative measures in India. 

MATHEMATICS 

PAPER-I 

Section A 
Linear Algebra 

Vector space, linear dependance and independance sub¬ 
spaces, bases, dimensions. Finite dimensional vector spaces. 

Matrices, Cayley-Hamilton theorem, eigenvalues and 
eigenvectors, matrix of linear transformation, row and column 
reduction, Echelon form, equivalence, congruence and 
similarity, reduction to canonical form, rank, orthogonal, 
symmetrical, skew symmetrical, unitary, hermitian, 
skewhermitian fonns—their eigenvalues. Orthogonal and 
unitary reduction of quadratic and hermitian fonns, positive 
definite quadratic forms. 

Calculus: 

Real numbers, limits, continuity, differentiability, mean- 
value theorems, Taylor's theorem with remainders, 
indeterminate forms, maxima and minima, asymptotes. 
Functions of several variables : continuity, differentiability, 
partial derivatives, maxima and minima, Lagrange's method of 
multipliers, Jacobian. FLiemann's definition of definite integrals, 
indefinite integrals, infinite and improper integrals, beta and 
gamma functions. Double and triple integrals (evaluation 
techniques only). Areas, surface and volumes, centre of 
gravity. 

Analytic Geometry: 

Cartesian and polar coordinates in two and three 
dimensions, second degree equations in two and three 
dimensions, reduction to cannonical forms, straight lines, 
shortest distance between two skew lines, plane, sphere, 
cone, cylinder, paraboloid, ellipsoid, hyperboloid of one and 
two sheets and their properties. 

Section B 

Ordinary Differential Equations: 

Formulation of differential equations, order and degree, 
equations of first order and first degree, integrating factor, 
equations of first order but not of first degree, Clairaut's 
equation, singular solution. Higher order linear equations 
with constant coefficents, complementary function and 
particular integral, general solution, Euler-Cauchy equation. 

Second order linear equations with variable coefficients, 
determination of complete solution when one solution is 
known, method of variation of parameters. 
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L. yuamics. Statics and Hydrostatics : 

Degree of freedom and constraints, rectilinear motion, 
simple harmonic motion, motion in a plane, projectiles, 
constrained motion, work and energy, conservation of energy, 
motion under impulsive forces, Kepler's laws, orbits under 
central forces, motion of varying mass, motion under 
resistance. 

Equilibrium of a system of particles, work and potential 
energy, friction, common catenary, principle of virtual work, 
stability of equilibrium, equilibrium of forces in three 
dimensions. 

Pressure of heavy fluids, equilibrium of fluids under 
given system of forces, Bernouilli's equation, centre of 
pressure, thrust on curved surfaces, equilibrium of floating 
bodies, stability of equilibrium, metacentre, pressure of 
gases. 

Vector Analysis ; 

Scaler and vector fields, triple products, differentiation 
of vector function of a scalar variable. Gradient, divergence 
and curl in cartesian, cylindrical and spherical coordinates 
and their physical interpretations. Higher order derivatives, 
vector identities and vector equations. 

Application to Geometry: Curves in space, curvature and 
torsion, Serret-Frenefs formulae. Gauss and Strokes' 
theorems. Green's identities. 

PAPER-11 

Section A 
Algebra : 

Groups, subgroups, normaTsubgroups, homomorphism 
of groups, quotient groups, basic isomorphism theorems, 
Sylow’s group, permutation groups, Cayley theorem. Rings 
and ideals, principal ideal domains, unique factorization 
domains and Eucliden domains. Field extensions, finite fields. 

Real Analysis : 

Real number system, ordered sets, bounds, ordered field, 
real number system as an ordered field with least upper bound 
property, Cauchy sequence, completeness. Continuity and 
uniform continuity of functions, properties of continuous 
functions on compact sets. Riemann integral, improper 
integrals, absolute and conditional convergence of series of 
real and complex terms, rearrangement of series. Uniform 
convergence, continuity, differentiability and integrability 
for sequences and series of functions. Differentiation of 
functions of several variables, change in the order of Jiartial 
derivatives, irrplicit function theorem, maxima and minima. 
Multiple integrals. 

Complex Analysis : 

Analytic function, Cauchy-riemann equations, Cauchy's 
theorem, Cauchy's integral formula, power series, Taylor's 
series, Laurents Series, singularities, Cauchy's residue 


theorem, contour integration. Conformal mapping, bilinear 
transformations. 

Linear Programming : 

Linear programming problems, basic solution, basic 
feasible solution and optimal solution, graphical method and 
Simplex method of solutions. Duality. 

Transportation and assignment problems. Travelling 
salesman problems. 

Section B 

Partial differential equations : 

Curves and surfeces in three dimensions, formulation of 
partial differential equaltions, solutions of equations of type 
dx/p=dy/q=dz/r, orthogonal trajectories, Pfaffian 
differential equations; partial differential equations of the 
first order, solution by Cauchy's method of characteristics; 
Chapiefs method of solutions, linear partial differential 
equations of the second order with constant coefficients, 
equations of vibrating string, heat equation, laplace equation. 

Numerical Analysis and Computer Programming : 

Numerical methods : solution of algebraic and 
transcendental equations of one variable by bisection, 
Regula-Falsi and Newton-Raphson methods, solution of 
system of linear equations by Gaussian elimination and 
gauss-Jordan (direct) methods, Gauss-seidel (iterative) 
method. Newton's (forward and backward) and Lagrange's 
method of interpolation. 

Numerical integration ; Simpson's one-third rule, 
trapezoidal rule, Gaussian quadrature formula. 

Numerical solution of ordinary differential equations: Euler 
and Runge Kutta-methods. 

Con^ter Programming: Storage of numbers in Computers, 
bits, bytes and words, binary system, arithmetic and logical 
operations on numbers. Bitwise operations. AND, OR, XOR, 
NOT, and shift/rotate operators. Octaland hexadecimal 
Systems. Conversion to and from decimal Systems. 

Representation of unsigned integers, signed integers and 
reals, double precision reals and long integers. 

Algorithms and flow charts for solving numerical analysis 
problems. 

Developing simple programs in BASIC for problems 
involving techniques covered in the numerical analysis. 

Mechanics and Fluid Dynamics : 

Generalised coordinates, constraints, holonomic and 
non-holonomic systems. D'Alembert's principle and 
Lagrange's equations, hamilton equations, moment of inertia, 
motion or rigid bodies in two dimensions. 

Equation of continuity, Euler's equation of motion for 
inviscid flow, stream-lines, path of a particle, potential flow, 
two-dimentional and axisymmetric motion, seasons and sinks. 
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vortex motion, flow past a cylinder and a sphere, method of 
images. Navier-Stokes equation for a viscous fluid. 

MECHANICAL ENGINEERING 
PAPER-I 

1. Theory of Machines : 

Kinematic and dynamic analysis of planar mechanisms. 
Cams, Gears and gear trains. Flywheels, Governors, Balancing 
of rigid rotors. Balancing of single and multicylinder engines. 
Linear vibration analysis of mechanical systems (single 
degree and two degrees of freedom). Critical speeds and 
whirling of shafts. Automatic Controls. Belt and chain drives. 
Hydrodynamic bearj’'~s. 

2. Mechanics of Solids : 

Stress and strain in two dimensions, Principal stresses 
and strains, mohr's construction, linear elastic materials, 
isotropy and anisotropy. Stress-strain relations, uniaxial 
loading, thermal stresses. Beams : Bending moment and shear 
force diagrams, bending stresses and deflection of beams. 
Shear stress distribution, torsion of shafts, elical springs. 
Combined stresses. Thick and thin-walled pressure vessels. 
Struts and columns. Strain energy concepts and theories of 
failure. Rotating discs. Shrink fits. 

3. Engineering Materials: 

Basic concepts on structure of solids. Crystalline materials. 
Defects in crystalline materials. Alloys and binary phase 
diagrams, structure and properties of common engineering 
materials. Heat treatment of steels. Plastics, Ceramics and 
composite materials, common applications of various 
materials. 

4. Manufacturing Science: 

Merchant's force analysis, Taylor's tool life equation, 
machinability and machining economics. Rigid, small and 
flexible automation, NC, CNC, recent machining methods— 
EDM, ECM and ultrasonics. Application of lasers and plasmas, 
Analysis of forming processes. High energy rate forming. 
Jigs, fixtures, tools and gauges. Inspection of length, position, 
profile and surface finish. 

5. Manufacturing Management: 

Production, Planning and Control, Forecasting—Moving 
average, exponential smoothing. Operations scheduling; 
assembly line balancing, Product development, Break-even 
analysis. Capacity planning, PERT and CPM. Control 
Operations : Inventory control—^ABC analysis, EOQ model. 
Materials requirement planning. Job design. Job standards. 
Work measurement, Quality Management—Quality analysis 
and control, statistical quality control. Operations Research ; 
Linear Programming—Graphical and Simplex methods, 
Transportation and assignment models. Single server queuing 
model. 


Value Engineering : Value analysis, for cost/value. Tot3[f 
quality management and forecasting techniques. Project 
management. 

6. Elements of Computation: 

Computer Organisation, Flow charting. Features of 
Common Computer Languages—FORTRAN, d Base III, lotus 
1-2-3, C and elementary programming. 

PAPER-n 

1. Thermodynamics: 

Basic concept, Open and closed systems. Applications of 
Thermodynamic laws. Gas equations, clapeyron equation, 
availability. Irreversibility and Tds relations. 

2.1. C. Engines, Fuels and Combusion: 

Spark Ignition and compression. Ignition engines. Four 
stroke engine and Two stroke engines. Mechanical, thermal 
and volumetric efficiency. Heat balance. 

Combustion process in S.l. and C.I. engines, preignition 
detonation in S.l. engine, Diesel knock in C.I. engine. Choice 
of engine fuels. Octane and Cetane ratings, Alternate fuels, 
Carburration and Fuel injection, Engine emissions and 
control. Solid, liquid and gaseous fuels, stoichometric air 
requirements and excess air factor, flue gas analysis, higher 
and lower calorific values and their measurements. 

3. Heat Transfer, Refrigeration and Air Conditioning : 

One and two dimensional heat conduction. Heat transfer 
from extended surfaces, heat transfer by forced and free 
convection heat exchangers, fundamentals of diffusive and 
convective mass transfer. Radiation laws, heat exchange 
between black and non-black surfaces, Network analysis. 
Heat pump refrigeration cycles and systems, Condensers, 
evaporators and expansion devices and controls. Properties 
and choice of refrigerant. Refrigeration Systems and 
components, Psychro me tries, Comfort indices, cooling load 
calculations, solar refrigeration. 

4. Turbo-Machines and Power Plants ; 

Continuity, momentum and Energy Equations, Adiabatic 
and Isentropic flow, Fanno lines, rayleigh lines. Theory and 
design of axial flow Hirbines and compressors. Flow through 
turbo-machine blade, cascades, centrifugal compressors. 
Dimensional Analysis and modelling. Selection of site for 
steam, hydro, nuclear and stand-by power plants, selection 
base and peak load power plants. Modern High pressure. 
High duty boilers, Draft and dust removal equipment, fuel 
and cooling water systems. Heat balance, station and plant 
heat rates, operation and maintenance of various power plants, 
preventive maintenance, economics of power generation. 
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PHYSICS 
PAPER I 

SECTION A 

1. Classical Mechanics 

(a) Particle dynamics. 

Centre of mass and laboratory coordinates, conservation 
of linear and angular momentum. The rocket equation. 
Rutherford scattering, Galilean transformation, interthd and 
non-incrtial frames, rotating frames, centrifugal and 
Coriolis forces, Foucault pendulum. 

(b) System of particles 

Constraints, degrees of freedom, generalised coordinates 
and momenta. Lagrange's equation and applications to linear 
harmonic oscillator, simple pendulum and central force 
problems. Cyclic coordinates, Hamiltonian, Lagrange's 
equation from hamilton's principle. 

(c) Rigid body dynamics 

Eulerian angles, inertia tensor, principal moments of 
inertia. Euler’s equation of motion of a rigid body, force- 
free motion of a rigid body, Gyroscope. 

2. Special Relativity, waves & Geometrical Optics 

(a) Special relativity 

Michclson-Morley experiment and its implications, 
Lorentz transformations—length contraction, time dilation, 
addition of velocities, aberration and Doppler effect, mass- 
energy relation, simple applications to a decay process. 
Minkowski diagram, four dimensional momentum vector. 
Covariance of equations of physics. 

(b) Waves 

Simple harmonic motion, damped oscillation, forced 
oscillation and resonance. Beats, Stationary waves in a 
string. Pulses and wave packets. Phase and group velocities. 
Reflection and refraction from Huygens' principle. 

(c) Geometrical Optics 

Laws of reflection and refraction from Fermat’s principle. 
Matrix method in paraxial optic—thin lens formula, nodal 
planes, system of two thin lenses, chromatic and spherical 
aberrations. 

3. Physical Optics 

(a) Interference 

Interference of light—Young's experiment, Newton's 
rings, interference by thin films, Michelson interferometer. 
Multiple beam interference and Fabry-Perot interferometer. 
Holography and siitq)le applications. 

(b) Diffraction 

Fraunhofer diffraction—single slit, double slit, 
diffraction grating, resolving power. Fresnel diffraction : 


half-period zones and zone plates. Fresnel integrals. 
Application of Cornu's spiral to the analysis of diffraction, 
at a straight edge and by a long narrow slit. Diffraction by a 
circular aperture and the Airy pattern. 

(c) Polarisation and Modem Optics 

Production and detection of linearly and circularly 
polarised Ught. Double refraction, quarter wave plate. Optical 
actievity. Principles of fibre optics—attenuation; pulse 
dispersion in step index and parabolic index fibres; material 
dispersion, single mode fibres. Lasers—Einstein A and B 
coefficients. Ruby and He-Nc lasers. Characteristics of laser 
light—spatial and temporal coherence. Focussing of laser 
beams. Three-level scheme for laser operation. 

SECTION B 

4. Electricity and Magnetism 

(a) Electrostatics and Magnetostatics 

Laplace and Poisson equations in electrostatics and their 
applications. Energy of a system of charges, multipole 
expansion of scalar potential. Method of images and its 
applications. Potential and field due to a dipole, force and 
torque on a dipole in an external field. Dielectrics, 
polarisation. Solutions to boundary-value problems- 
conducting and dielectric spheres in a uniform electric field. 
Magnetic shell, uniformly magnetised sphere. 
Ferromagnetic materials, hysteresis, energy loss. 

(b) Current Electricity 

Kirchhoffr laws and their applications. Biot-Savart law, 
An^here's law, Faiada/s law, Lenz' law. Self-and mutural- 
inductances. Mean and r.m.s. values in AC circuits. LR, CR 
and LCR circuits-series and parallel resonance. Quality 
factor. Principle of transformer. 

5. Electromagnetic Theory & Blackbody radiation 

(a) Electromagnetic theory 

Displacement current and Maxwell's equations. Wave 
equations in vacuum, Poynting theorem. Vector and scalar 
potentials. Gauge invariance, Lorentz and Coulomb gauges. 
Electromagnetic field tensor, coverance of Maxwell's 
equations. Wave equations in isotropic dielectrics, reflection 
and reflation at the boundary of two dielectrics. Fresnel's 
relations. Normal and anomalous dispersoin. Rayleigh 
scattering. 

(b) Blackbody radiation 

Blackbody radiation and Planck radiation law-Stefan- 
Boltzmann law, Wien displacement law and Rayleigh-Jeans 
law. Planck mass, Planck length. Planch time, Planck 
tenq^erature and Planck energy. 

6. Thermal and Statistical Physics 
(a) Thennodynamics 

Laws of thermodynamics, reversible and irreversible 
processes, entropy. Isothermal, adiabatic, isobaric, isocboric 
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processes and entropy change. Otto and Diesel engines, 
Gibb's phase rule and chemical potential, van der Waals 
equation of state of a real gas, critical constants. Maxwell- 
Bo Itzmann distribution of molecular velocities, transport 
phenomena, equipartition and virial theorems. Dulong-Petit, 
Einstein, and Debys's theories of specific heat of solids. 
Maxwell relations and applications. Clausius-Clapeyron 
equation. Adiabatic demagnetisation, Joule-Kelvin effect and 
liquefaction of gases. 

(b) Statistical Physics 

Saha ionization formula. Bose-Einstein condensation. 
Thermodynamic behaviour of an ideal Fermi gas, 
Chandrasekhar limit, elementary ideas about neutron stars 
and pulsars. Brownian motion as a random walk, difiusion 
process. Concept of negative temperatures. 

PAPER II 

SECTION A 

1. Quantum Mechanics I 

Wave-particle duaUty. Schroedinger equation and eiqjectation 
values. Uncertainty principle. Solutions of the one-dimensional 
Schroedinger equation-free particle (Gaussian wave-packet), 
particle in a box, particle in a finite well, linear harmonic 
oscillator. Reflection and transmission by a potential step and 
by a rectangular barrier. Use of WKB formula for the life-time 
calculation in the alphadecay problem 

2. Quantum Mechanics II & Atomic Physics 

(a) Quantum Mechanics II 

Particular in a three dimensional box, density of states 
free electron theory of metals. The angular momentum 
problem. The hydrogen atom. The spin half problem and 
properties of Pauli spin matrices. 

(b) Atomic Physics 

Stem-Gerlach experiment, electron spin, fine structure of 
hydrogen atom. L-S coupling, J-J coupling. Spectroscc^ic 
notation of atomic states. Zeeman effect. Franck-Condon 
principle and applications. 

3. Molecular Physics 

Elementary theory of rotational, vibrational and electronic 
spectra of diatomic molecules. Raman effect and molecular 
structure. Laser Raman spectroscopy. Importance of neutral 
hydrogen atom, molecular hydrogen and molecular hydrogen 
ion in astronomy. Fluorescence and Phosphorescene. 
Elementary theory and applications of NMR. Elementary 
ideas about Lamb shift and its significance. 

SECTION B 

4. Nuclear Physics 

Basic nuclear properties-size, binding energy, angular 
momentum, parity, magnetic moment. Semi-empirical mass 
formula and applications. Mass parabolas. Ground state of 
a deuteron, magnetic moment and non-central forces. Meson 
theory of nuclear forces. Salient features of nuclear forces. 


Shell model of the nucleu -ssuccess and limitations. 
Violation of parity in beta decay. Gamma decay and internal 
conversion. Elementary ideas about Mossbauer 
spectroscopy. Q-value of nuclear reactions. Nuclear fission 
and fusion, energy production in starts. Nuclear reactors. 

5. Particle Physics & Solid State Physics 

(a) Particle Physics 

Classification of elementary particles and their 
interactions. Conservation laws. Quark structure of hadrons. 
Field quanta of electroweak and strong interactions. 
Elementary ideas about unification of Forces. Physics and 
neutrinos. 

(b) Solid State Physics 

Cubic crystal structure. Band theory of solids— 
conductors, insulators and semiconductors. Elements of 
superconductivity. Meissner effect. Josephson junctions and 
applications. Elementary ideas about high teir^erature 
superconductivity. 

6. Electronics 

Instrinsic and extrinsic semiconductors—p-n-p and n-p-n 
transistors. Amplifiers and oscillators. Op-an^s. FET, JFET 
and MOSFET. Digitial electronics—Boolean identities, De 
Morgan's laws, Logic gates and truth tables, simple logic 
circuits. Thermistors, solar cells. Fundamentals of 
microprocessors and digital computers. 

STATISTICS 
PAPER—I 

Probability 

Sample space and events, probability measure and 
pt^bability space, random variable as a measurable 
function, distribution function of a random variable, 
discrete and continuous-tpye random variables, probability 
mass function, probability density function, vector-valued 
random variables, marginal and conditional distributions, 
stochastic independence of events and of random 
variables, expectation, and moments of a random variable, 
conditional expectation, convergence of a sequence of 
random variables in distribution, in probability, in path 
mean and almost everywhere, their criteria and inter¬ 
relations, Borel-Cantelli lemma, Chebyshev's and 
Khinchine's weak laws of large numbers, strong law of 
large numbers and Kolmogorov's theorems, Glivenko- 
Cantelli theorem, probability generating function, 
characteristic function, inversion theorem, Laplace 
transform, related uniqueness and continuity theorems, 
determination of distribution by its moments. Linderberg 
and Levy forms of central limit theorem, standard discrete 
and continuous probability distributions, their inter¬ 
relations and limiting cases, simple properties of finite 
Markov chains. 
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i>tatistical Inference 

Consistency, vmbiasedness, efficiency, sufficiency, minimal 
sufficiency, completeness, ancillary statistic, factorization 
theorem, exponential family of distribution and its properties, 
uniformly minimum variance unbiased (UMVU) estimation, 
Rao-Blackwell and Lehmann-Scheffe theorems, Cramer-Rao 
inequality for single and several-parameter family of 
distributions, minimum variance bound estimator and its 
properties, modifications and extensions of Cramer-Rao 
inequality, chapman-Robbins inequality, Bhattacharyya's 
bounds, estimation by methods of moments, maximum 
likelihood, least squares, minimum chi-square and modified 
minimum chi-square, properties of maximum liklihood and 
other estimators, idea of asymptotic efficiency idea of prior 
and posterior distributions, Bayes' estimators. 

Non-randomised and randomised tests, critical function, 
MP tests, Neyman-Pearson lemma, UMP tests, monotone 
likelihood ratio, generalised Neyman-Pearson lemma, similar 
and unbiased tests, UMPU tests for single and several- 
parameter families of distributions, likelihood ratio test and 
its large san^le properties, chi-square goodness of fit test 
and its asynq)totic distribution. 

Confidence bounds and its relation with tests, uniformly 
most accurate (UMA) and UMA unbiased confidence 
bounds. 

Kolmogorov's test for goodness of fit and its consistency, 
sign test and its optimality, Wilcoxon signed-ranks test and 
its consistency, Kolmogorov-Smimov two-san^le test, run 
test, Wilcoson-Mann-whitney test and median test, their 
consistency and asyn^totic normality. 

Wald's SPRT and its properties, OC and ASN functions, 
Wald's fundamental identity, sequential estimation. 

Linear Inference and Multivariate Analysis 

Linear statistical models, theory of least squares and 
analysis of variance, Gauss-Markoff theory, normal equations, 
least squares estimates and their precision, test of significance 
and interval estimates based on least squares theory in one¬ 
way, two-way and three-way classified data, regression 
analysis, linear regression, curvilinear regression and 
orthogonal polynomials, multiple regression, multiple and 
partial correlations, regression diagnostics and sensitivity 
ayalysis, calibration problems, estimation of variance and 
covariance components, MINQUE theory, multivariate 
normal distribution, Mahalanobis and Hotelling's 
ststistics and their applications, and properties, discriminant 
anaylsis, canonical correlations, one-way MANOVA, 
principal con^onent analysis, elements of factor analysis. 

San^ling Theory and Design of Experiments 

An outline of fixed-population and super-population 
approaches, distinctive features of finite population 
san^ling, probability sampling designs, single random 
san^ling with and without replacement, stratified random 
san^ling, systematic sampling and its efficacy for structured 


populations, cluster sampling, two-stage and multi-stage 
sampling, ratio and regression methods of estimation 
involving one or more auxiliary variables, two-phase 
sampling, probability proportional to size sanq)ling with 
and without replacement, the Hansen-Hurwitz and the 
Horvitz-Thompson estimators, non-negative variance 
estimation with reference to the Horvitz-Thompson 
estimator, non-sampling errors, Warner’s randomised 
response technique for sensitive characteristics. 

Fixed effects model (two-way classification), random and 
mixed effects models (two-way classification with equal 
number of observations per cell), CRD, RBD, LSD and their 
analyses, incomplete block designs, concepts of 
orthogonality and balance, BIBD, missing plot technique, 
factorial designs ; 2% 3^ and 3^ confounding in factorial 
experiments, split-plot and sirrple lattice designs. 

PAPER-n 

I. Industrial Statistics 

Process and product control, general theory of control 
charts, different types of control charts for variables and 
attributes, X, R, s, p, np and c charts cumulative sum chart, V- 
mask, single, double, multiple and sequential sanq>ling plans 
for attributes, OC, ASN, AOQ AND ATI curves, concepts of 
producer’s and consumer’s risks, AQL, LTPD and AOQL, 
sampling plans for variables, use of Dodge- 
Romig and Military Standard tables. 

Concepts of reliability, maintainability and availability, 
reliability of series and parallel systems and other simple 
configurations, renewal density and renewal function, 
survival models (exponential, Weibull, lognormal, Rayleigh, 
and both-tub), different types of redundancy and use of 
redundancy in reliability iraprovement, problems in life-testing, 
censored and truncated experiments for exponential models. 

II. Optimization Techniques 

Different types of models in Operational Research, their 
construction and general methods of solution, simulation 
and Monte-Carlo methods, the structure and formulation of 
linear programming (LP) problem siirqile LP model and its 
graphical solution, the sin^lex procedure, the two-phase 
method and the M-technique with artificial variables, the 
duality theory of LP and its economic interpretation, 
sensitivity analysis, transpotation and assignment problems, 
rectangular games, two-person zero-sum games, methods 
of solution (graphical and algebraic). 

Replacement of failing or deteriorating items, group and 
individual replacement policies, concept of scientific 
inventory management and analytical structure of inventory 
problems, single models with deterministic and stochastic 
demand with and without lead time, storage models with 
particular reference to dam type. 

Homogeneous discrete-time Markov chains, transition 
probability matrix, classification of states and ergodic 
theorems, homogeneous continuous-time Markov chains. 
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Poisson process, elements of queueing theory, M/M/1, 
M/M/K, G/M/1 and M/G/1, queues. 

Solution of statistical problems on computers using well 
known statistical software packages like SPSS. 

III. Quantitative Economics and Official Statistics 

Determination of trend, seasonal and cyclical components, 

Box-Jenkons method, tests for stationarity of series, ARIMA 
models and determination of orders of autoregressive and 
moving average components, forecasting. 

Commonly used index numbers—Laspeyre’s, Paasche’s 
and Fisher’s ideal index numbers, chain-base index number, 
uses and limitations of index numbers, index number of 
wholesale prices, consumer price index number, index 
number of agricultural and industrial production, tests for 
index numbers like proportionality test, time-reversal test, 
factor-reversal test, circular test and dimensional invariance 
test. 

General linear model, ordinary least squares and 
generalised least squares methods of estimation, problem 
of multicollinearity, consequences and solutions of 
multi col linearity, autocorrelation and its consequences, 
heteroscedasticity of disturbances and its testing, tests for 
independence of disturbances, Zellner’s seemingly unrelated 
regression equation model and its estimation, concept of 
structure and model for simultaneous equations, problem 
of identification-rank and order conditions of identffiability, 
two-stage least squares method of estimation. 

Present official statistical system in India relating to 
population, agriculture, industrial production, trade and 
prices, methods of collection of official statistics, their 
reliability and limitation and the principal publications 
containing such statistics, various official agenices 
responsible for data collection and their main functions. 

IV. Demography and Psychometry 

Demographic data from census, registration, NSS and 
other surveys, and their limitation and uses, definition, 
constraction and uses of vital rates and ratios, measures of 
fertility, reproduction rates, morbidity rate, standardized 
death rate, complete and abridged life tables, construction 
of life tables from vital statistics and census returns, uses 
of life tables, logistic and other population growth curves, 
fitting a logistic curve, population projection, stable 
population theory, uses of stable and quasi-stable population 
techniques in estimation of demographic parameters, 
morbidity and its measurement, standard classification by 
cause of death, health surveys and use of hospital statistics. 

Methods of standardisation of scales and tests, Z-scores, 
standard scores, T-scores, percentile scroes, intelligence 
quotient and its measurement and uses, validity of test scores 
and its determination, use of factor analysis and path 
analysis in psychometry. 




ZOOLOGY 

PAPER-I 

Section A 

1. Non-chordata and chordata : 

(a) Classification and relationship of various phyla 

upto sub-classes; Acoelomata and Coelomata; 
Protostomes and Deuterostomes, Bilateralia and 
Radiata; Status of Protista, Parazoa, Onychophora ^ 

and Hemichordata; Symmetry. 

(b) Protozoa : Locomotion, nutrition, reproduction; 
evolution of sex; general features and life history 
of Paramaecium, Monocystis, Plasmodium and 
Lesismania. 

(c) Porifera : Skeleton, canal system and reproduction. 

(d) Coelenterata : Polymorphism, defensive stractures 
and their mechanism; coral reefs and their 
formation; metagenesis; general features and life 
history of Obelia and Aurelia. 

(e) Platyhelminthes : Parasitic adaptation; general 
features and life history of Fasciola and Taenia 
and their relation to man. 

(f) Nemathelminthes : General features, life history 
and parasitic adaptation of Ascaris; 
nemathelminthes in relation to man. 

(g) Annelida : Coelom and metamerism; modes of 
life in polychaetes; general features and life 
history of nereis {Neamthes), earthworm 
{Pheretima) and leach {Hirundaria). 

(h) Arthropoda : Larval forms and parasitism in 

Crustacea; vision and respiration in arthropods 
(prawn, cockroach and scorpion); modification 
of mouth parts in insects (cockroah, mosquito, 
housefly, honey bee and butterfly); 
metamorphosis in insects and its hormonal 
regulation; social organization in insects 
(termites and honey bees). 4 

(i) Mollusca : Feeding, respiration locomotion, shell 
diversity; general features and life history of 
Lamellidens. Pila and Sepia; torsion and 
detorsion in gastropods, 

(]) Echinodermata Feeding, respiration, 
locomotion, larval forms; general features and life 
history of Asterias. 

(k) Protochordata \ origin of chordates; general 
features and life history of Branchidstoma and 
Herman ia. 

(l) Pisces : Scales, respiration, locomotion, 
migration. 
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(m) Amphibia : Origin of tetrapods; parental care, 
paedomorphosis. 

(n) Reptilia : Origin of reptiles; skull types; status of 
Sphenodon and crocodiles. 

(o) Aves: Origin of birds; flight adaptation, migration. 

(p) Mammalia : Origin of mammals, dentition; 
general features of egg-laying mammals, 
pouched-mammals, aquatic mammals and 
primates; endocrine glands and other hormone 
producing structures (pituitary, thyroid, 
parathyroid, adrenal, pancreas, gonads) and their 
inter-relationships. 

(q) Comparative functional anatomy of various 
systems of vertebrates (integument and its 
derivatives, endoskeleton, locomotory organs, 
digestive system, respiratory system, circulatory 
system including heart and aortic arches; 
urinogenital system brain and senseorgans (eye 
and ear). 

Section B 

I. Ecology : 

(a) Biospher : Biogeochemical cycles, green-house 
effect, ozone layer and its impact; ecological 
succession, biomes and ecotones. 

(b) Population, characteristics, population dynamics, 
population stabilization. 

(c) Conservation of natural resources-mineral 
mining, fisheries, aquaculture; foresty; grassland; 
wildlife (Project Tiger); sustainable production 
in agriculture-integrated pest management. 

(d) Environmental biodegradation; pollution and its 
impact on biosphere and its prevention. 

II. Ethology: 

(a) Behaviour : Sensory filtering, responsiveness, 
sign stimuli, learning, instinct, habituation, 
conditioning, inq)rintmg. 

(b) role of hormones in drive; role of pheromones in 
alarm spreading; crypsis, predator detection, 
predator tactics, social behaviour in insects and 
primates; courtship (Drosophila. 3-spine 
stickleback and birds). 

(c) Orientation, navigation, homing, biological 
rhythms : biological clock, tidal, seasonal and 
circadian rythms. 

(d) Methods of studying animal behaviour. 


III. Economic Zoology : 

(a) Apiculture, sericulture, lac culture, carp culture, 
pearl culture, prawn culture. 

(b) Major infectious and communicable diseases 
(small pox, plague, malaria, tuberculosis, cholera 
and AIDS) iheir vectors, pathogens and prevention. 

(c) Cattle and livestock diseases, their pathogens 
(helminths) and vacters (ticks, mites, Tabanus, 
Stomoxys). 

(d) Pests of sugar-cane (Pyrilla perpusiella), oil seed 
(Achaea Janata) and rice (Sitophilus oryzae). 

IV. Biostatistics : 

Designing of experiments; null hypothesis, correlation, 

regression, distribution and measure of central 

tradency, chi square, student t-test, F-test (oneway & 

two-way F-test). 

V. Instrumental methods ; 

(a) Spectrophotometry, flame photometry, Geiger- 
Muller counter, scintillation counting. 

(b) Electron microscopy (TEM, SEM) 

PAPER II 
Section A 

I. Cell Biology : 

(a) Structure and function of cell and its organelles 
(nucleus, plasma membrane, mitochondria, Golgi 
bodies, endoplasmic reticulum, ribosomes and 
lysosomes), cell division (mitosis and meiosis), 
mitotic spindle and mitotic apparatus, 
chromosome movement. 

(b) Waston-Crick model of DNA, replication of 
DNA, protein synthesis, transcription and 
transcription factors. 

n. Genetics : 

(a) Gene structure and functions; genetic code. 

(b) Sex chromosomes and sex determination in 
Drosophila, nematodes and man. 

(c) Mendel’s laws of inheritance, recombination, 
linkage, linkage-maps, multiple alleles, cistron 
concept; genetics of blood groups. 

(d) Mutations and mutagenesis : radiation and 
chemical. 

(e) Cloning technology, plasmids and cosmids as 
vectors, transgenics, transposons, DNA, sequence 
cloning and whole animal cloning (principles and 
methodology). 

(f) Regulation and gene expression in pro-and 
eukaryotes. 
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(g) Signal transduction; pedigree-analysis; congenital 
diseases in man. 

(h) Human genome mapping; DNA finger-printing. 

III. Evolution: 

(a) Origin of life. 

(b) Natural selection, role of mutation in evolution, 
mimicry, variation, isolation, speciation. 

(c) Fossils and fossilization; evolution of horse, 
elephant and man. 

(d) Hardy-Weinberg Law, causes of change in gene 
frequency. 

(e) Continental drift and distribution of animals. 

IV. Systematic s : 

(a) Zoological nomenclature; international code; 
cladisbcs. 

Section B 

I. Biochemistry : 

(a) Structure and role of carbohydrates, fats, lipids, 
proteins, aminoacids, nucleic acids; saturated and 
unsaturated fatty acids, cholesterol. 

(b) Glycolysis and Krebs cycle, oxidation and 
reduction, oxidative phosphorylation; energy 
conservation and released, ATP, cyclic AMP—its 
structure and role. 

(c) Hormone classification (steroid and peptide 
hormones), biosynthesis and function. 

(d) Enzymes : Types and mechanisms of actions; 
immunoglobulin and immunity; vitamins and co¬ 
enzymes. 

(e) Bioenergetics. 

II. Physiology (with special reference to mammals) 

(a) Composition and constituents of blood; blood 
groups and Rh factor in man; coagulation, factors 
and mechanism of coagulation, acid-base balance, 
thermo regulation. 

(b) Oxygen and carbxm dioxide transport; 
haemoglobin; constituents and role in regulation. 

(c) Nutritive requirements; role of salivary glands, 
liver pancreas and intestinal glands in digestion 
and absorption. 

(d) Excretory products; nephron and regulation of 
urine formation; osmoregulation. 

(e) Tpye of muscles, mechanism of contraction of 
skeletal muscles. 

(f) Neuron, nerve impulse—its conduction and 
synaptic transmission; neurotransmitters. 


(g) Vision, hearing and olfaction in maa 

(h) Mechanism of hormone action. 

(i) Physiology of reproduction, role of hormones 
and pheramones. 

III. Developmental Biology 

(a) Differentiation from gamete to neurula stage; 
dedifferentiation; metaplasia; induction, 
morphogenesis and morphogen; fate maps of 
gastrulae in frog and chick; organogenesis of eye 
and hearts, placentation in mammals. 

(b) Role of cytoplasm in and genetic control of 
development; cell lineage; causation of 
metamorphosis in frog and insects; paedogenesis 
and neoteny; growth, degrowth and cell death; 
ageing; blastogenesis; regeneration; teratogenesis, 
neoplasia. 

(c) Invasiveness of Placenta; in vitro fertilization; 
embryo transfer, cloning. 

(d) Baer’s law; evo-devo concept. 

APPENDIX II 

Brief particulars relating to the Indian Forest Service 
(vide Rule 20). 

(a) Appointment will be made on probation for a period 
of three years which may be extended. Successfiil candidates 
will be required to undergo probation in such place and in 
such manner and pass such examinations during the period 
of probation as the Government of India may determine. 

(b) If in the opinion of Government, the work or conduct 
of an officer on probation is unsatisfactory or shows that 
he is unlikely to become efficient, Government may discharge 
him forthwith, or, as the case may be, revert him to the 
permanent post on which he holds a lien, or would hold a 
lien had he not been suspended, under the rules applicable 
to him prior to his appointment to the service. 

(c) On the conclusion of his period of probation. 
Government may confirm the officer in his appointment or, 
if his work or conduct has in the opinion of Government 
been unsatisfactory. Government may either discharge him 
fi’om the service or may extend his period of probation for 
such further period as Government may think fit. 

(d) If the power to make appointment in the Service is 
delegated by government to any officer that officer may 
exercise any of the power of Government under clause (b) 
and (c) above. 

(e) An officer belonging to the Indian Forest Service will 
be liable to serve anywhere in India or abroad either under 
Central Government o r under State Government. 
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(f) Scale of pay. 

1. Junior Scale : Rs. 8,000-275-13,500/-. 

2. Senior Scale : 

(i) Time-scale : 

Rs. 10,000-325-15,200/-. 

(ii) Junior Administrative Grade : 

Rs. 12,000-375-16,500/-. 

(iii) Selection Grade : 

Rs. 14,300-400-18,300/-. 

3. Super Time scale : 

(i) Conservator of Forests : 

Rs. 16,400-450-20,000/-. 

(if) Chief Conservator of Forest : 

Rs. 18,400-500-22,400/-. 

4. Above Supertime Scale : 

(i) Addl. Principal Chief Conservator of Forests : 
Rs. 22,400-525-24,500/-. 

(ii) Principal Chief Conservator of Forests : 

Rs. 24,050-650-26,000/-. 

Dearness allowance will be admissible in accordance 
with the orders issued from time to time. 

A probationer will start on the junior time scale and be 
permitted to count the period spent on probation towards 
leave, pension or increment in the time scale. 

(g) Provident Fund—Officers of the Indian Forest 
Service are governed by the All India Service 
(Provident Fund) Rules, 1955, as amended from 
time to time. 

(h) Leave—Officers of the Indian Forest Service are 
governed by the All India Service (Leave) Rules, 
1955, as amended from time to time. 

(i) Medical Attendance—Officers of Indian Forest 
Service are entitled to medical attendance 
benefits admissible under the All India Service 
(Medical Attendance) Rules, 1954, as amended 
from time to time. 

(j) Retirement Benefits—Officers of the Indian 
Forest Service Appointed on the basis of 
Competitive Examination are governed by the All 
India Service (Death-cum-Retirement Benefits) 
Rules, 1958, as amended from time to time. 


APPENDIX 111 

REGULATIONS RELATING TO THE PHYSICAL 
EXAMINATION OF CANDIDATES 

(Vide Rule 17) 

[These regulations are published for the convenience of 
candidates and to enable them to ascertain the probability of 
their being of the required physical standard. The regulations 
are also intended to provide guidelines to the medical 
examiners. The medical examination shall be conducted in 
two parts, i.e. Part I which shall consist of the entire medical 
examination which the Medcial Board may prescribe for a 
candidate, except the Radiographic Examination of the chest 
(X-ray test) and Part II which shall consist of Radiographic 
Examination (X-ray test of the chest). The Part II shall be 
conducted only in respect of the candidates who have been 
declared finally successfiil on the basis of the examination. 
The Government of India reserve to themselves, absolute 
discretion to reject or accept any candidate after considering 
the report of the Medical Board.] 

1. To be passed as fit for appointment, a candidate must 
be in good mental and bodily health and free from any 
physical defect likely to interfere with the efficient 
performance of the duties of his appointment. 

2. Walking test: The male candidate will be required to 
qualify in walking test of 25 kilometres to be completed in 
4 hours and female candidates 14 kilometres to be 
completed in 4 hours. The arrangement for conducting this 
test will be made by the Director General of Forests, 
Government of India so as to synchronise with the sitting 
of the Medical Board. 

Provided in case a candidate who has been called for 
appearing in the walking test after declartion of the result 
of the written part of the Examination, either fails to 
conplete the wlking test within the prescribed time limit 
or fails to appear in the test, will be given another opportunity 
to appear in the walking test after he is selected for the Indian 
Forest Service on the basis of final results of the 
Examination, In case he again fails to appear/pass the test, 
no further opporhmity will be given to him to appear in the 
walking test. 

3. (a) In the matter of the correlation of age, height and 
chest girth of candidates of Indian (including Anglo Indian) 
race, it is left to the medical Board to use whatever 
correlation figures are considered most suitable as a guide 
in the examination of the candidates. If their be any 
disproportion with regrad to height, weight and chest girth 
the candidate should be hospitalised for investigation and 
X-ray of the chest taken before the candidate is declared fit 
or not fit by the Board. However, the X-ray of the chest will 
be done in respect of only such candidates who are directed 
to appear before the Medical Board for Part II of the medical 
examination. 
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(b) The Minimum standard for height and chest girth 
without which candidates cannot be accepted are as 
follows 


Height 

Chest (fully 
expanded) 

Expansion 

163 cms. 

84 cms. 

5 cms, (for men) 

150 cms. 

79 cms. 

5 cms. (for women) 


The following minimum height standards may be allowed 
in the case of candidates belonging to Scheduled Tribes and 
in races such as Gorkhas, Nepalies, Assamese, Meghalaya, 
Tribal, Ladakhese, Sikkimese, Bhutanese, Garhwalees, 
Kumaonis, Nagas and Arunachal Pradesh candidates whose 
average height is distinctly lower :— 

Men 152,5 cms. 

Women 145.0 cms. 

4. Tire candidate’s height will be measured as follows :— 

He will remove his shoes and be placed against the 
standard with his feet together and the weight thrown on the 
heels and not on the toes or other sides of the feet. He will 
stand erect without rigidity and with the heels calves, 
buttocks and shoulders touching the standard. The chin will 
be depressed to bring the vertex of the head level under the 
horizontal bar and the height will be recorded in centimetres 
and parts of it in centimetre to halves. 

5. The candidate’s chest will be measured as follows :— 

He will be made to stand erect with his feet together and 
to raise his arms over his head. The tape will be so adjusted 
around the chest its upper edge touches the interior angles 
of the shoulder blades behind and lies in the same horizontal 
plane when the tape is taken round the chest. The arms will 
then be lowered to hang loosely by the side and care will be 
taken that the shoulders are not thrown upwards or backwards 
so as to displace the tape. The candidate will then be directed 
to take a deep inspiration several times and the maximum 
expansion of the chest will be carefully noted and the 
minimum and maximum will then be recorded in 
centimetres 84—89, 86—93.5 etc. In recording the 
measurements fraction of less than half centimetre should 
not be noted. 

N.B.—The height and chest of the candidates should be 
measured twice before coming to a final decision. 

6. The candidate will also be weighed and his weight 
recorded in kilograms, fractions of half a kilogram should 
not be noted. 

7. The candidate’s eye-sight will be tested in accordance 
with the following rules. The results of each test will be 
recorded 

(i) General—^The candidate’s eyes will be submitted to 
a general examination directed to the detection of any 
disease or abnormality. The candidate will be rejected 
if he suffers from any squint or morbid conditions of 
eyes, eyelids, or continuous structures of such a sort 


--^^ 

as render, or are likely to render him unfit or service 

at a future date. 

(it) Visual Acuity—The examination for determining the 
acuteness of vision includes two tests, one for distant 
vision other for near vision. Each eye will be 
examined separately. 

There shall be no limit for minimum naked eye vision but 
naked eye vision of the candidates shall however, be recorded 
by the Medical Board or other medical authority in every 
case, as it will furnish the basic information with regard to the 
condition of the eye. 

The Indian Forest Service is a technical service. 


The standards for distant and near vision with or without 
glasses shall be as follows :— 


Distant vision 

Near vision 

better eye 

Worse eye 

Better eye 

Worse eye 

(corrected 


(corrected 


vision) 


vision) 


6/6 

6/6 

N. 5 

N. 5 


Type of correction permitted Best correction 
(unspecified) Radial Keratotomy. 

NOTE 

(1) Fundus Examination—In every case of Myopia Fundus 
Examination should be carried out and the result recorded. 
In the event of pathological condition being present which 
is likely to be progressive and effect efficiency of the 
candidate, he/she should be declared unfit. 

The total amount of Myopia (including the cylinder) shall 
not exceed—8.00D. Total amount of Hypermetropia 
(including the cylinder shall not exceed—4.00D). 

Provided that in case a candidate is found unfit on ground 
of high myopia, the matter shall be referred to a special 
board of three opthalmologists to declare whether this 
myopia is pathological or not. In case it is not pathological 
the candidate shall be declared fit, provided he fulfils the 
visuals requirements otherwise. 

(2) Colour Vision—(i) The testing of colour vision shall 
be essential. 

(ii) Colom perception should be graded into a higher and 


lower grade depending upon the size of the aperture in the 
lantern as described in tlie table below ;— 

Grade 

Higher 

grade 

colour 

perception 

lower 

grade 

colour 

perception 

1. Distance between the 
lamp and candidate 

16 ft. 

16 ft. 

2. Size of aperture 

1.3 mm. 

1.3 mm 

3. Time of expore 

5 seconds 

5 seconds 


,.p 


I 4 


Part I— Sec. 1] 


THE GAZETTE OF INDIA, FEBRUARY 11,2006(MAGHA22,1927) 


97 


(iii) Satisfactory colour vision constitutes recognition with 
and without hesitation of single red, single green and 
white colours. The use of Ishibara’s plates shown in good 
light and suitable lantern like Edrige Green’s shall be 
considered quite dependable for testing colour vision. While 
either of the two test may ordinarily be considered 
sufficient, it is ess«itial to carry out die lantern test. In doubtful 
cases where a candidate &ils to qualify wlien tested by only 
one of the two tests, both the tests should be en^loyed. 

NOTE : For appointment to the Indian Forest Service, 
Lower Grade of colour vision will be considered sufficient. 

(3) Field of vision.—The field of vision ^11 be tested in 
respect of all services by the conironatation method tvhere 
such test gives unsatisfactory or doubtful results' the field 
of vision should be determined on the perimeter. 

(4) Night Blindness.—^Night Blindness need not be tested 
as a routine, but only in special cases. No standard test for 
the testing of night blindness of dark adaption is prescribed. 
The Medical Board should be given the discretion to 
improvise such rough test, e.g. recording of visual acuity 
with reduced illumination or by making the candidate 
recognise various objects in a darkened room after he/shc 
has been therefor 20 to 30 minutes. Candidates own 
statements should not always be relie upon but they should 
be given due consideration. 

(5) Ocular condition other than visual acuity.—(a) Any 
organic disease or a progressive reftactive error which is 
likely to result in lowering the visual acuity should be 
considered as a disqualification. 

(b) Trachoma.—Trachoma unless complicated shall not 
ordinarily be a cause for disqualification. 

(c) Squint.—As the presence of binocular vision is 
essential squint even if the visual acuity is of the prescribed 
standard, should be considered as a disqualification. 

(d) One eyed persons.—The employment of one eyed 
individuals is not recommended. 

8. Blood Pressure 

The Board will use its discretion regarding Blood Picture. 

A rough method of calculating normal maximum systolic 
pressure is as follows:— 

(i) With young subjects 15-25 years of age. Of average is 
about 100 plus the age. 

(ii) With subjects over 25 years of age the general rule of 
110 plus half the age seems quite satisfactory. 

N.B.—^As a general rale any systolic pressure over 140 ram 
and diastolic over 90 mm should be regarded as suspicious 
and the candidate should be hospitatised by the Board before 
giving their final opinion regarding the candidate's fitness or 
otherwise. The hospitalisation report should indicate whefoer 
the rise in blood pressure is of a transient nature due to excite¬ 
ment etc. or whether it is due to any organic disease. In all 


such cases X-ray and electro- cardiographic examination of 
heart and blood urea clearance te^ should also be done as a 
routine. The final decision as to foe fitness or otherwise of a 
candidate will, however, rest with the Medical Board only. 

Method of t^dng Blood Pressure 

The mercury manometer type of instrument should be used 
as a rule. The measurement should not be teken with in fifteen 
minutes of any exercise of excitement. Provided the patient 
and pardci^ly his arm is relaxed, he may be either lying or 
sitting. The arm is supported comfortably at the patient's side 
in a more less horizontal position. The mn should be freed 
from the clothes to the sltoulder. The cuff conyletely deflated 
should be applied with the middle of the nfober over the inner 
side of the arm and its lower edge an inch or two above the 
one of the elbow. The following turns of cloth bandage should 
spread evenly over the bag to avoid burging during inflation. 

The brachial artery is located by palpitation at the bend of 
the elbow and the stethscope is then applied lightly and 
centrally over it below, but not m contact with the cuff. The 
cuff is inflated to about 200m Hg and foen slowly deflated. 
The level at which the column stand wiien soft successive 
sounds are heard represents the Systolic pressure. When 
more air is allowed to escape the sound will be heard to 
increase in mtensity. The level at which the well-heard clear 
sound change to soft muffled fading sounds represents the 
diastolic pressure. The measurement should be taken in a 
fairly brief period of times; prolonged pressure of the cuff 
is irritating to the patient and will vitiate the readings. 
Re-checking if necessary, should be done only a few minutes 
after con^lete deflation of the cuff. (Sometimes, as the cuff is 
deflated sound are heard at a certain level they may disappear 
as pressure falls and reappear at a still lower level). This: "Si¬ 
lent gap" may cause error in reading. 

9. The urine (passed in the presence of the examiner) 
should be examined and the results recorded, where a Medical 
Board finds sugar present in a candidate's urine by the usual 
chemical test the Board will processed with the examination 
with all its ofoer aspects and will also specially note any 
signs or Symptoms suggestive of diabetes. If except for the 
glycosuria the Board finds the candidate conforms to the 
standards of medical fitness required they may pass the 
candidate "fit"subject to tlte glycosuria being non diabetic 
and the Board will refer the case to a specified specialist in 
medicine who has hospital and laboratory facilities at his 
disposal. The Medical Specialist will carry out whatever 
examination clinical and laboratory test he considers 
necessary including a standard blood sugar tolerance test, 
and will submit his c^inion to the Medical Board upon which 
the Medical Board will base its final opinion "fit" or "unfit". 
The candidate will not be required to appear in person before 
the board on the second occasion. To excluded the effects of 
medication it may be necessary to retain a candidate for sev¬ 
eral days in hospital under strict supervision. 

10. A woman candidate who as a result of tests of is found 
to be pregnant of 12 weeks standing or over, should be 
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declared temporarily unfit until the confinement is over. She 
should be re-examined for fitness certificate six weeks after 
the date of confinement subject to the production of a medical 
certificate of fitness from registered medical practitioner. 

11. The following additional points should be observed : 

(a) That the candidates hearing in each ear is good 
and that there is no sign of disease of the ear. In 
case it is defective the candidate should be got 
examined by the ear specialist, provided that if the 
defect in a hearing is remediable by operation or by 
use of hearing aid. A candidate cannot be declared 
unfit on that account provided he/she has not pro¬ 
gressive disease in the ear. The following are the 
guidelines for the medical examination authority in 
this regard: i 

(1) Marked or total Fit for non-technical jobs 

deafness in one ear if the deafness is up to 30 
other for being normal, decibles in higher frequency. 

(2) Perceptive deafness Fit in respect of both technical 

in both ear in which and non-technical jobs if the 
some improvement is deafness is up to 30 decibles 
possible by a hearing in speech frequencies of 1000 
aid. to 4000 HZ. 

(3) Perforation of tympanic (i) One ear normal other ear 

membrane of central or perforation of tyn^anic 
Marginal type. membrance present tempo¬ 

rarily unfit 

Under improved condition of 
ears surgery a candidate with 
marginal or other perforation 
in both ears should be given a 
chance by declaring him 
temporarily unfit and then he 
may be considered under 4 (ii) 
below. 

(ii) Marginal drastic perfora¬ 
tion in both ears—^unfit. 

(iii) Central perforation in both 
ears—temporarily unfit. 

(i) Either ear normal hearing 
other ear Mastoid cavity Fit 
for both technical/non¬ 
technical jobs. 

(ii) Mastoid cavity of both 
sides. Unfit for technical jobs 
Fit for non-technical jobs if 
hearing improves to 30 
Decibles in either ear with or 
without hearing aid. 


(5) Persistently dis¬ 

Temporarily unfit for both 

charging ear operated/ 

technical and non-technical 

unoperated. 

jobs. 

(6) Chronic inflammatory 

(i) a decision will be taken as 

allergic condition of 
vidual 

per circumstances of indi¬ 

nose with or without 

cases. 

hony deformities of 

(ii) If deviated nasal septum 

nasal septum. 

is present with symptoms— 
Temporarily unfit. 

(7) Chronic Inflam¬ 

(i) Chronic Inflammatory 

matory conditions 

conditions of tonsils and/or 

of tonsils and/or 

Larynx—Fit. 

Larynx. 

(ii) Hoarseness of voice severe 
degree if present then— 
Ten^orarily unfit. 

(8) Benign or locally 

(i) Benign Tumours—Tem¬ 

malignant 

porarily unfit. 

Tumours of ENT. 

(ii) Malignant Tumours— 
unfit. 

(9) Otoscilerosis 

If the hearing is within 30 
decibles after operation with 
the help of hearing aid—Fit. 

(10) Congenital defects of 

(i) If not interfering with 

ear, nose or throat. 

function—Fit. 

(ii) Stuttering of severe degree 
—Unfit. 

(ll)Nasal Poly 

Temporarily unfit. 


(b) that his/lier speech is without impediment; 


(c) that his/her teeth are in good order and that he/ 
she is provided with dentures where necessary 
for effective mastication (well filled teeth will 
be considered as sound); 

(d) that the chest is well-formed and his chest ex¬ 
pansion sufficient; and that his heart and lungs 
are sound; 

(e) that there is no evidence of any abdominal dis¬ 
ease; 

(f) that he is not ruptured; 

(g) that he does not suffer from hydrocole, a severe 
degree of vericose veins or piles; 

(h) that his limbs, hand and feet are well formed and 
developed and that there is free and perfect mo¬ 
tion of all his joint; 

(i) that he is not ruptured, disease; 

(j) that there is no congenital malformation or de¬ 
fect; 

(k) that he does not bear traces of active or chronic 
disease pointing to an impaired constitution; 


(4) Ears with Mastoid 
cavity sub normal 
hearing on one side/on 
both side 
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(l) that he bears marks of efficient vaccination; and 

(m) that he is free from communicable disease, 

12. Radiographic examination of the chest for detecting 
any abnormality of the heart and lungs, which may not be 
apparent by ordinary physical examination will be restricted 
to only such candidates who are declared finally successful 
at the concerned Indian Forest Service Examination. 

The decision of the Chairman of the Central Standing 
Medical Board (conducting the medical examination of the 
concerned candidate) about the fitness of the candidate shall 
be final. 

When any defect is found it must be noted in the 
certificate and the medical examiner should state his opinion 
whether or not it is likely to interfere in the efficient 
performance of the duties which will be required of the 
candidate. 

In case of doubt regarding health of a candidate, the 
Chairman of the Medical Board may consult a suitable 
Hospital Specialist to decide the issue of fitness or unfitness 
of the candidate for Government Service e.g. if a candidate 
is suspected to be suffering from any mental defect or aber¬ 
ration, the Chairman of the Board may consult a Hospital 
Psychiatrist/Psychologist, etc. 

NOTE: Candidates are warned that there is no right of 
appeal from Medical Board special or standing appointed to 
determine their fitness for the above service. If, however, 
Government are satisfied on the evidence produced before 
them of the possibility of an error of judgement in the 
decision of the first Board, it is open to Government to allow 
an appeal to second Board. Such evidence should be submit¬ 
ted within one month of the date of the communication in 
which the decision of the first Medical Board is communi¬ 
cated to the candidate, otherwise no request for an appeal to 
a second Medical Board will be considered. 

If any medical certificate, produced by a candidate as a 
piece of evidence about the possibility of an error of judge¬ 
ment, in the decision of the first Board, the certificate will 
not be taken into consideration unless it contains a note by 
the medical practitioner concerned to the effect that it has 
been given in full knowledge of the fact that the candidate 
has already been rejected as unfit for service by the Medical 
Board. 

Medical Board’s Report 

The following intimation is made for the guidance of the 
Medical Examiner:— 

1. The standard of physical fitness to be adopted should 
make due allowance for the age and length of service, if any 
of the candidate concerned. 

No person will be deemed qualified for admission to the 
Public Service who shall not satisfy Government or the 
appointing authority, as the case may be that he has no 


disease constitutional affliction, or bodily infirmity 
unfitting him, or likely to unfit him for that service. 

It should be. understood that the question of fitness in¬ 
volves the future as well as the present and that one of 
the main objects of medical examination is to secure 
continuous effective service, and in the case of candi¬ 
dates for permanent appointment to prevent early pen¬ 
sion or payments in case of premature death. It is at the 
same time to be noted that the question is one of the 
likelihood of continuous effective service and that 
rejection of a candidate need not be advised on 
account of the presence of defect which is only a small 
proportion of cases is found to int^ere, with centinuous 
effective service. 

A lady doctor will be co-opted as a member of the Medical 
Board whenever a woman candidate is to be examined. 

The report of the Medical Board should be treated as con¬ 
fidential. 

In case where a candidate is declared unfit for appointment 
in the Government Service the grounds for rejection 
may be communicated to the candidate in broad terms 
without giving minute details regarding the defects 
pointed out by the Medical Board. 

In case where a Medical Board considers that a minor 
disability disqualifying a candidate for Government 
service can be cured by a treatment (medical or surgical) 
a statement to that effect should be recorded by the 
Medical Board. There is no objection to a candidate 
being informed of the Board's opinion to this effect by 
the appointing authority and when a cure has been ef¬ 
fected it will be open to the authority concerned to ask 
for another Medical Board. 

In the case of candidates who are to be declared Tempora¬ 
rily unfit the period specified for re-examination 
should not ordinarily exceed six months of the 
Maximum. On re-examination after the specified 
period these candidates should not be declared 
temporarily unfit for a further period but a final 
decision in regard to their fitness for appointment or 
otherwise should be given. 

(a) Candidate's Statement and declaration : 

The candidate must make the statement required below— 

prior to his/her Medical examination and must sign the 
Declaration appended thereto. Their attention is specially 
directed to the warning contained in the Note below:— 

1. State your Name in full. 

(in block letters) 

2. State your age and birth place.^. 
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3. (a) Do you belong to Scheduled Tribes or to races 
such as 

Gorkhas, Nepalese, Assamese, Meghalaya, Tribals, 
Ladakhese, Sikkimese, Bhutanese, Gharwalis, Kumaonis, 
Nagas and Arunachal Pradesh, whose average Heighth is 
distinctly lower. Answer 'Yes’ or "No' and if the answer is Yes' 
state the name of tribe/race ... 

3. (b) Have you ever had small pox, intermittent or any 
other fever, enlargement or suppuration of glands, spitting of 
blood, asthama, heart disease, lung disease, fainting attacks 
rhuematism, appendicitis 2 

OR 

Any other disease or accident requiring confinement to 
bed and medical or surgical treatment. 

4. Have you suffered from any form of nervousness due to 

over work or any other cause ?.,....... 


5. Furnish the following particular concerning your 
fbnily:— 


1 

2 

3 

4 

Father's age 

Father's age 

No.of 

No.of 

if living and 

at death and 

brothers 

brothers 

state of 

cause of 

living their 

dead their 

health 

death 

age and 

age and 



state of 

cause of 



health 

death 

5 

6 

7 

8 

Metier's age 

Mother's age 

No. of 

No. of 

if living and 

at death and 

sisters 

sisters 

state of 

cause of 

living, their 

dead, their 

health 

death 

age and 

age and 



state of 

cause of 



health 

death 


6. Have you been examined by 

Medical Board before ?. 

7. If answer to the above is 'Yes' 

please state what Services You 
were examined for ?. 

8. Who was the examining authority ?. 

9. When and where was the Medical 

Board held. 

10. Result of the Medical Board 
examination, if communicated 

to you or if known. 


11, AH the above answers are to the best of my knowledge. 
& belief, true and correct and I shall be liable for action 
under law for any material infirmity in the information 
furnished hy me or suppression of relevant material 
information. The furnishing of false information or 
suppression of any factual information would be a 
disqualification and is likely to render me unfit for 
employment under the Government. If the fact that false in¬ 
formation has been furnished or that there has been suppres¬ 
sion of any factual information comes to notice at any time 
during my service would be liable to be terminated. 

Candidate's Signature 

Signed in my presence 

Signature of the Chairman of the Board 

PROFORMA—I 

Report of Medical Board on (name of candidate) physical 
examination. 

1. General Development: Good.Fair,. 

Poor Nutrition.Thin.Average. 

Obese.Height.Best Weight 

.When ?.Any recent change in 

Wei ght.Tenper ature... 

2. Girth of chest:— 

(1) After full inspiration 

(2) After full expiration 

Skin : Any obvious disease 

3. Eyes :— 

(1) Any disease . 

(2) Night blindness . 

(3) Defect in colour vision . 

(4) Field of vision . 

(5) Visual acuity . 

(6) Fundus Examination . 


Acuity of Naked eye With glasses Strength of 

Vision glasses 

Sph. Axix Cy. 

Distant Vision 
R.E 
LE. 

Near Vision 
R,E. 

L. E. 

Hypermetropia 

(manitest) 

R,E. 

L. E. 
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4. Ears : Inspection.Hearing: Right 

Ear..Left Ear.. 

5. Glands.Thyroid. 

6. Condition of teeth.. 

7. Respiratoty System; reveal. Does Physical examination 
anything abnormal in the respiratory organs? 

If yes, explain fully. 

8. Circulatory System:— 

(a) Heart, Any organic lesions?.Rate 

Standing. 

After hopping 25 times. 

2 minutes after hopping. 

(b) Blood Pressure : Systolic.Diastolic. 

9. Abdomen: Girth.Tenderness. 

Hernia. 

(a) Palpable.Liver..Spleen. 

Kidneys.Tumours. 

(b) Haemorrhoids.Fistula. 

10. Nervous System : Indication of nervous or mental 

disability.. 

11. Loco-Motor System: Any abnormality.. 

12. Genito Urinary System : Any evidence of Hydrocele, 
Varicocele etc. 

Urine Analysis : 

(a) A physical appearance. 

(b) Sp.Gi;. 

(c) Albumen. 

(d) Sugar,. 

(e) Casts. 

(f) Cells. 

13. Is there anything the health of the candidate likely to 
render him unfit for the efficient discharge of his duties in 
the Indian Forest Service? 

NOTE : In case of a female candidate, if it is found that 
she is pregnant of 12 weeks standing or over she should be 
declared temporarily unfit, vide Regulation 10. 

14. Has he been found qualified in all respects ftw tfie 
efficient and contiruous discharge of duties in the Indian For¬ 
est Service? 

Note (I): The Board should record their findings under one 


of the following three categories: 

(i) Fit. 

(ii) Unfit on account of.. 

(iii) Ten^orarily unfit on account of... 

NOTE (II) The candidate has not undergone chest X-RAY 
test. In view of this, ftie above findings are not final and are 
subject to file report on chest X-ray test. 

Place. 

Date: 

Chairman 
Signature Member 
Member 

Seal of file Medical Board 
PROFORMA—n 

Candidate's Statement/Declaration 

1. State your Name: 

(in block letters) 

2. Roll No. 

Candidate's Signature 

Signed in my presence 
Signature of ftie Chairman of the Board 

To be filled-in by ftie Medical Board 

Note : The Board should record dieir findings under one 
of the following three categories in respect of chest X-ray 
test of the candidate. 

Name of the candidate. 

(i) Fit 

(ii) Unfit on account of 

(iii) Ten^orarily unfit on account of 
Place: 

Date: 

Chairman 
Signature Member 
Member 

Seal of file Medical Board 
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MINISTRY OF SMALL SCALE INDUSTRIES 
New Delhi-110011, the 3rd November 2005 
RESOLUTION 

No. 9/8/03-SSI(P)-U—The National Entrepreneurship De¬ 
velopment Board was established as an apex body for 
entrepreneurship development in the country under Govern¬ 
ment Resolution No. l(38)/83-EDP dated 8/10th September, 
1983 for a period of two years with effect from the date of 
Notification. The Board was last re-constituted under Order 
No. 9(l)/98-SSI P-II dated 21st November 2002. 

2. Government of India has since then adopted several 
policies, launched new schemes and programmes for entre¬ 
preneurship development and established a number of entre¬ 
preneurship development institutions in the country. In the 
changed circumstances, there is no functional or organiza¬ 
tional necessity of continuing with the National entrepreneur- 
ship Development Board. On careful consideration, it has, 
therefore, been decided that the National Entrepreneurship 
Development Board set up under the Resolution noted above 
and last reconstituted under Order No< 9( 1 )/98-SSl (P)—II dated 
21 St November 2002 be and is hereby abolished. 

3. The Plan Schemes of the Ministry of Small Scale 
Industries, collectively titled "NEDB Schemes" will however 
continue to be implemented, after renaming them suitably. 

Order 

Ordered that a copy of the Resolution be communicated to 
all concerned. 

Ordered also that a copy of the Resolution be published in 
the Gazette of India for general information. 

PRAVIR KUMAR 
Joint Secy. 


MINISTRY OF HUMAN RESOURCE DEVELOPMENT 

(DEPARTMENT OF SECONDARY & HIGHER 
EDUCATION) 

yy New Delhi, the 16th January 2006 

No. F. 24-6/2002-TS. III.—On the recommendations of High 
Level Conimittee for recognition of educational qualifications. 


[Part I— Se.o. 1 

Government of India has decided to recognize the following 
15 courses of Section A B Examination as revised, con-, 
ducted by the Institution of Engineers (India), 8 Gokhale Road, 
Kolkata as equivalent to Degree in the appropriate branch of 
engineering of the Recognized Universities in India :— 

1. Aerospace Engineering . 

2. Agricultural Engineering. 

3. Architectural Engineering. 

4. Chemical Engineering. 

5. Civil Engineering. 

6. Computer Science & Engineering. 

7. Electrical Engineering. 

8. Electronics & Communication Engineering. 

9. Environmental Engineering. 

10. Marine Engineering. 

11. Mechanical Engineering. 

12. Materials & M etallurgical Engineering. 

13. Mining Engineering. 

14. Production Engineering. 

15. Textile Engineering. 

RAVI MATHUR 
Joint Secy. 


No. F. 24-7/2002—TS. III.—On the recommendations of 
the High Level Committee for recognition. Government of 
India have decided to recognize the Diploma in Computer 
Science & Engineering, DIPIETE (Computer Science & En¬ 
gineering) conducted by the Institution of Electronics & Tel¬ 
ecommunication Engineers, New Delhi, till further orders for 
the purpose of employment to the posts and services under 
the Central Government in the appropriate field. 

The recognition will be effective from the year 2002, till 
further orders. 

RAVI MATHUR, 
^ Joint Secy. 
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